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Do small parts like these give you large problems’ 


Anaconda Rod solved costly production problems 
for G & F Manufacturing Company, Philadelphia 


The trend toward miniatures has led to a tremen- 
dous increase in the use of small precision parts 
like these. And this has placed a heavier burden 
on the screw machine operator and the buyer of 
rod. Uniformity of alloy and dimension in batch 
after batch of screw machine rod is vital for eco- 
nomical production. 


ONE COMPANY'S PROBLEM: The G & F Manufactur- 
ing Company of Philadelphia specializes in auto- 
matic screw machine production of minute parts, 
finished to precise dimensions. This company was 
experiencing costly production delays with the 
rod they were using, due to jamming and freezing 
of the rod as it was fed into the machines. 


THE SOLUTION: Then G & F tried Anaconda Free 
Cutting Brass-271 Rod in the diameters required 
for their type of small-part production. They found 
it highly satisfactory. Down time, due to jamming 
or freezing of the rods, has been practically 
eliminated and production schedules are com- 


pleted without costly interruption. 
Whether for small parts of extreme accuracy- 
‘ for ordinary screw machine production—Thi 
pein Brass Company can furnish free-cutting 
copper and copper-alloy rods fabricated to meet 
the requirements of the operation—uniform in 
length, diameter, temper and composition. 


FREE TECHNICAL SERVICE: It is the function of the 
Technical Department of The American Brass 
Company to assist metal users in the solution of 
special problems. This service is at your disposal 
without charge or obligation. 

Comprehensive data on composition and 
machinability of standard Anaconda Alloys, 
standard specifications, weights and dimensions 
of standard rods is available in Publication B-3. 
For this booklet—for special technical assistance- 
write: The American Brass Company, Waterbury 
20, Conn. In Canada: Anaconda American [rass 
Ltd., New Toronto, Ont. sa 





ANACONDA’ RODS For SCREW MACHINE PRODUCTS 


For more information, tern to Reader Service Card, Circle No. 365 
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Die Castings Serve Autos from Engine to Trim ' 
Widely used for decorative accessories, they’re also being used 
for intricate shapes, load-carrying parts 
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INCO, Nickel Alloy, 


TEADE MAREK 


In wrought Inconel “Neu-pot”, KLK Manufacturing Company, Logansport, Indiana, treats small 
parts faster. For information about the “Neu-pot” write Rolock, Inc., Fairfield, Connecticut. 


Treated in wrought Inconel pots, 
these small parts cost less 


volume goes up, pot replacement down 


These parts are done to a turn... in 
nice time, at low cost. 

That’s because the salt bath is con- 
tained in a Rolock “Neu-pot” made 
of wrought Inconel* nickel-chromium 
alloy. 


KLK Manufacturing Company re- 
ported that unlike most “pot” materi- 
als, Inconel alloy retains original heat 
transfer characteristics throughout its 
useful service life. With it, loads can 
be hurried along as rapidly as good 


practice permits. Volume goes up, cost 
per piece down. 


Long pot life lowers cost, too 


In this installation, KLK goes on to 
say, Inconel nickel-chromium alloy also 
substantially increases pot life. They 
report that former pots gave, at best, 
only six weeks service. Their first 
Inconel “Neu-pot” lasted almost 5 
times longer. 


In overall pot expense KLK saves 


50 percent by using wrought Inconé 
alloy. The company also realizes a mé 
jor reduction in down-time. Both sa¥ 
ings are reflected in the cost per pict’: 
Is high sustained heat, or heat plus 
severe corrosive conditions your pr! 
lem? If so, look into Inconel. Write fo 
the Inco booklet, “Keep Operating 
Costs Down As Temperatures (° 
Up.” 
The International Nickel Company, Int 
67 Wall Street New York 5, N.!: 


*Registered 1 rademark 


i nconel ... for long life at high temperatures 


For more information, turn to Reader Service Card, Circle No. 483 
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Materials Outlook 


VACUUM FORMING SHEET WITH A POLYESTER FINISH is being made on a 
developmental scale by laminating Mylar film to extruded high 
impact polystyrene. The toughness and the resistance to scratching, 
abrasion and chemicals, as well as the high luster of the Mylar 
film give polystyrene a durable and attractive finish. 


ELECTROLESS NICKEL PLATING has been successfully applied to iron 
powder parts and to aluminum castings. This nonelectrolytic 
process, which produces uniform, nonporous nickel-phosphorus 
coatings, looks particularly promising for aluminum die castings — 
not only where decorative electroplates are desired but also for 
the purpose of improving the physical properties of the castings. 
Bright coatings can be deposited if required. 


NEW PERMANENT MAGNET MATERIALS, consisting of high purity manganese- 
bismuth compounds, have at least ten times the resistance to 
demagnetization -of most commercial magnets now available. 
Their high coercive force should make them particularly suitable 
for equipment that might otherwise be adversely affected by 
external magnetic field. Since the material is in powder forn, 
magnets are made by imbedding the particles in a plastic binder. 
They can be made in any desired shape and are nonconducting, 
Since the binder acts as an insulator. 


A BLACK NYLON FIBER with high resistance to ultraviolet degradation 
has been developed. It is available in 200 denier, 34 filament 
form and is priced at $1.80 per lb. 


A TARNISH RESISTANT SILVER-LIKE COATING is provided by a new electro- 
plating process. The copper-tin alloy plate, which is deep 
white and resembles polished silver, is produced in a cyanide bath 
with a pure copper anode and current densities up to 140 amp per 
sq ft. The coating is claimed to have greater hardness and 

| abrasion resistance than nickel plate. 

icone 

a ma MOLYBDENUM DEVELOPMENTS: 1) Molybdenum-base alloys said to have 

ag greater useful strength above 1600 F than any existing commercial 

materials are currently available. Three of the arc-cast 

alloys, containing 0.3 columbiun, 0.5 titanium and 1.0% vanadiun, 





piece. 
: plus 


prob 


e for respectively, have better strength than unalloyed molybdenum. 

ating Another, with 2.0% tungsten, has better weldability. 2) Work on 

5 Go coatings for protecting molybdenum against high temperature 

lemark oxidation seems to point to nickel-chromium combinations for 

Int temperatures up to 2000 F. Both electroplated chromium-plus-nickel 
N.Y. layers and sprayed nickel-chromium alloys containing silicon and 


boron have been effective, although performance of coated 
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turbine blades has not yet been checked in engine tests. Only 
complex sprayed coatings and ceramic type coatings appear Suitable 
for temperatures above 2000 F. ! 


A STABLE POLISHED SURFACE ON PURE ZINC can be obtained with a new 
chemical polishing bath. Polishing solution consists of nitric 
acid, ethyl alcohol and hydrogen peroxide, and about 2 min 
immersion at room temperature is required to produce highest 
luster. The resulting polished surface resists rapid oxidation 
up to approximately 660 F in air or in a sodium-potassium 
nitrate salt bath. 


FLAME RETARDANCY OF CELLULOSIC FIBERS can be improved with a new 
compound, titanium dichloride diacetate, which should be in 


pilot production shortly. 


A STRONG, HIGH DAMPING ALLOY, consisting of nickel, cobalt and five yueez 


additional but undisclosed elements, has been developed for use lyeth 
in turbine blades. Its ultimate tensile strength at 1200 F is ntme 
about 100,000 psi — five times that of 12% chromium steel. Its edicit 


damping capacity at this temperature is nearly equal to that of 
chromium steel at 900 F. 


SOFT SOLDERS WITH BETTER HOT STRENGTH can be obtained by adding various 
alloying elements to conventional tin-lead compositions. Additions 
of cerium, nickel, manganese, germanium and tellurium improve 
70 tin-30% lead solder. Additions of cerium, nickel and germanium 
improved 30 tin-70% lead solder. 





WORLD CAPACITY FOR PRODUCING MAN-MADE FIBERS is expected to reach 
7,874,000,000'lb by 1957. 





uml 





HARDER, STRONGER BRASS POWDER PARTS are being obtained with new 

brass powders that contain nickel and phosphorus and, in some 
cases, iron. Physical properties are said to approach those 
of wrought brass parts. 


A FLAME SPRAYED BORIDE BASE COATING can protect irons, mild steels 
and stainless steels against attack by molten aluminum. The 
coating has excellent oxidation resistance up to 1800 F anda 
life of 1200 hr in the 1500-1550 F range. Such a coating may 
make possible a reduction in the cost of aluminum die castings. 


AN EXCELLENT CONDUCTOR WITH GOOD HOT STRENGTH has been achieved with 
the development of a copper=zirconium alloy. Electrical con- 
ductivity of the alloy is 95.8% of the copper standard, and its 

100 and 500-hr rupture strengths at 550 F appear to be in the 

32,000-41,000 psi range. The material is slated for use in 

electric motor commutators subject to temperatures above 500 F. 
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p Forging? 

yn used for swords during an- 
nt German times was processed 
, novel technique. Iron chips 
re fed to turkeys, then recov- 
4 at the other end, and forged 
+ a sword blade. 


rroom Melody 

433 crystal bowls are used to 
'm a unique musical instru- 
ont. The hemispherical glasses 
» arranged in series and played 
touching the edges with a 
mp finger. 


yueezable, Too 

lyethylene is being used as an 
tment base for a number of 
edicinal products. The base is 
tt affected by temperature 
anges and remains soft and 
sy to spread. 


hat Color? 

aint products consumed by cars 
nd trucks built last year totaled 
5 million gallons. This quantity 
ould make a 22-acre lake 7 ft in 
jth 


luminum Crowns 


uminum caps, used to protect a 
both under repair, are being im- 
act extruded from 0.005-in. alu- 
linum foil. These temporary 
aps are available in 20 sizes. 


tre’s a Rub 


liniature reproductions of en- 
aved monumental brasses can 
‘tain the fine details of the orig- 
nal, The old art of brass rubbing 
orms the basis of the reproduc- 
ion technique. 


Ichemy 

leetrical steel can be rolled so 
lin that a stack of 8000 sheets 
lands no higher than an inch. It 
8 20 times thinner than a human 
“ir and, by weight, is literally 
orth more than gold. 











the new molding material that's 


both and 


Ace-Hide is a new rubber-plastic molding 
material designed to take a beating without 
showing it. Its toughness, smoothness, resil- 
ience and excellent chemical resistance have 
already led to wide-spread use for things like 
chair arm pads, scuff guards, acid pails and 
golf bag tops. 


Ace-Hide acid pail Ace-Hide is a special blend of rubber with 
plastic, hence is light in weight and has good 
electrical and thermal insulating properties. 
Rigidity and impact strength (to 10.0 Izod) 
can be varied to suit. Takes inserts well. 
Surface is smooth, shiny. Does not develop 
flexing cracks, and ages well. Ace molding 
facilities offer wide range of sizes and shapes. 
We'll be glad to make specific recommenda- 
tions. Write today. 


Ace-Hide and many other hard and soft rub- 
ber, plastics, and rubber-plastic blends are 
teres tailing to he described in 80 pg. ACE Handbook. Write for 


for beverage cooler your copy today! 


Molded top for golf bag 


E' rubber and plastic products 


AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET » NEW YORK 13, N. Y. 








For more information, turn to Reader Service Card, Circle No. 418 
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No longer need creep and stress rupture data be incomplete 
. . inadequate. The Riehle testing machine can be fur- 
nished with high-temperature creep extensometer and 
Riehle-built autographic creep-time recorder. Accordingly, 
each test furnishes complete, authoritative information. 


The Riehle Creep and Stress-Rupture Testing Machine is 
usually furnished with temperature controller, furnace, local 
wiring and other necessary components — fully ready to op- 
erate. Its design can accommodate a wide range of acces- 
sories and instrumentation to insure maximum versatility. 
This machine is the product of the very best in modern 
engineering technology and fabricating practice. 


Riehle TESTING MACHINES 





A DIVISION OF 


American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 





NOW comple; 
authoritative 
records of 
hi-temp cree 
and stress- 


rupture tests 


NEW 8-page bulleti 
describes ‘‘package 
testing machine... 


instrumentation _ 
Pe ON 
ack accessories |= 


RIEHLE TESTING MACHINES 
Division of American Machine and Metals, | 
Dept. MM-856, East Moline, Illinois 


Please send free, your new 8-page Bulletin RR!» 
taining full data on the “complete package” 
and Stress-Rupture Testing Machine, instrument 
accessories. 





COMPANY 





ADDRESS 





city 





ATTENTION MR. 


For more infcrmation, Circle No. 35! 














Richard B. Greene is coordinator 
for plastics and resins 


: . 
ati in the Barrett Div. 
of Allied Chemical & Dye 
ge Corp. Dr. Greene was 


employed by the Barrett Div. 
after graduating from 
Pennsylvania State University 
in 1940. He has been associated 
with Barrett’s resin program 
since its inception in 1948. 

He holds a B.S. from 

Purdue, an M.S, from Illinois 
and a Ph.D. from Penn State. 
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“Plastics can be engineered to meet the re- 
quirements of the industrial designer.”’ 


.. any large scale use, the plastics industry can offer a 
multitude of materials specifically designed for a single end 
product. Formerly the designer was limited by material proper- 
ties, but plastics are an extremely diversified group of products 
which can be formulated to meet any requirements which the 
designer may specify. This factor alone should have a great in- 
fluence on the future of the plastics industry if the industrial 
designer can be persuaded to come to the industry for recom- 
mendations concerning a specific end use. 


“In many instances, the designer can make plastics serve 
two or more functions in the final product. For instance, in 
switch-gear boxes plastics form the supporting housings, but 
because plastics are also insulating materials the electrical struc- 
tures are molded into the product as a part of the housing. In 
some applications mountings can be incorporated into the plas- 
tics structure in one molding operation as contrasted with metal 
where mountings must be welded in after fabrication. 


“Another design advantage that cannot be overemphasized 
is the availability of plastics materials. Our natural resources 
of the materials needed to produce plastics are virtually unlim- 
ited. It seems only common sense to me that industrial designers 
would choose plastics as their material of construction when- 
ever possible. Not only do plastics provide increased design flexi- 
bility, but plastics also give no hint of plaguing the product- 
producing industries with shortages and consequent high prices.” 


-KUGUST, 1956 ° 9 
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Balance weights are made more 
compact with high density 
Mallory 1000.... with overall 
weight reduction in aircraft 
control mechanisms and similar 
devices. 















Designing for weight savings...with 
High Density Mallory 1000 Metal 


pee weight by using a heavier metal is not as contradictory as 
it seems at first glance. Here is how Mallory 1000 Metal can 








help you do this. USE MALLORY 
With its exceptionally high density of 16.96 gm/cc, Mallory 1000 1000 METAL 
makes it possible to reduce the physical size of counterbalances, for effective 
balance weights and similar ‘“‘mass components’. Shrinking the size radiation shielding 
of these units often allows you to cut the dimensions of housings, as! 
linkages and other structural elements. . . and thus effect substantial ee ee “<7 
savings in overall weight of the assembly. by using Mallory 1090. Up to 
‘ . ‘ ‘ ‘ . ‘ 40 2ctiv 
Of particular interest to designers is the exceptional uniformity of in am no sonia bese: s. 
characteristics offered by Mallory 1000. Its density, tensile strength, energy roe 1g Mallory ie ‘lio 
modulus of rupture and elongation are held to accurate limits. You hes pved: by test Sema 2 


superior material for shielding 


can base your calculations on actwal rather than vague “‘typical”’ cyclotron and synchrotron 
properties. It leads all other high density metals in its adherence radiation, for storage of “‘hot"’ 
fir fioats d i ff bi ; oh isotopes, and for ‘‘on-off 07 

to firm speci cations -.. an it offers a combination of weight, switching of radiation from 
strength and machinability that has no equal. isotope sources. Our latest 

wat ‘ : ew Technical Bulletin gives com- 
We invite you to investigate the characteristics of Mallory 1000 plete data on absorption 
for any use you have which requires concentrated mass or inertia, tia Write for your 


in balance weights or rotating elements. Write today to Mallory 
for complete technical data. 











In Canada, made and sold by Johnson Matthey & Mallory, Ltd., 
110 Industry Street, Toronto 15, Ontario. 


Expect more...get more from 


















Serving Industry with These Products: 
Electromechanical—Resistors * Switches * Television Tuners * Vibrators 
Electrochemical— Capacitors ¢ Rectifiers * Mercury Batteries 
Metallurgical—Contacts * Specic! Metals and Ceramics « Welding Materials 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
_ For more information, tum te Reader Service Card, Circle No. 413 
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This month 


> Steel price to rise 


> Vacuum melting grows 


> Other News starting p 234 





ew capacity construction and replucement of obsolete equipment will cost the steel industry between $1.1 and $1.5 


illion during the next five years. 


New wage increases, added capacity mean... 


Steel Prices Will Continue Steady Upward Climb 


Steel users are steadily losing 
ll hope of seeing steel prices 
stabilized for any protracted pe- 
lod of time. Apart from the ef- 
Hect of the strike and future 
tion demands, steel industry 
ficial emphasize the need for a 
Price increase to offset deprecia- 
lon costs and the expense of 
building new capacity. 


Current plans call for the 
spending of $1.1 to $1.5 billion 
in each of the next five years to 
replace facilities that wear out 
and become obsolete. In addition, 
the industry plans to add another 
15 million tons to the nation’s 
steelmaking capacity during the 
next three years. This new expan- 
sion will bring the total steelmak- 


ing capacity to 143 million tons by 
1959. 
Two problems 

Spokesmen for the industry 
point out that they are faced 
with two problems: 1) In replac- 
ing obsolete equipment, the total 
amount they can recover under 
depreciation provisions of exist- 
ing tax law will fall about $3 bil- 


AUGUST, 1956 « 4! 














FINISHED STEEL 


STEEL PRODUCTION CAPACITY. SHIPMENTS 


and 
FINISHED STEEL COMPOSITE * PRICE 


n Age 
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Finished Steel Composite Price, ¢/ib 


Annual Capacity: Millions of Tons 
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Cost of adding new steel producing capacity is re Steel shipments /iave been erratic 
flected in finished steel price but show an over-all growth trend. 
pin \ 
velop 
lion short of doing the job. 2) have improved because of this point of view earnings of the sted 
The construction of new capacity high level of operations, but they industry have not been satisfx:. 
cannot be adequately financed add that from the long range tory for the last 30 yr. 
from the earnings of the industry. 
Although the industry has 





taken full advantage of techno- 
logical improvements in reducing 
costs, the earning powers of the 
companies have not materially in- 
creased. In other words, the steel 
suppliers point out, the present 
price structure is not high enough 
to support production based on 
present day costs. 


Production up 

These remarks were made 
against the background of the 
record breaking production leve! 
of last year. The industry poured 
a total of over 117 million tons 
of ingots and steel for castings 
and shipped about 84.5 million 
tons of steel products. During the 
first five months of this year, the 
industry produced about 53 mil- 
lion tons of steel, an increase of 


Plastics Show exhibits attracted nearly 36,000 visitors during the 
recent exposition of more than 230 companies in New York City. More 
10% over the comparable period than 4000 attended the annual conference of the Society of the Plastics 
in 1955. Industry, which ran concurrently. 

Steelmen admit that earnings 
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Allegheny Ludlum Steel Corp. 


ain vacuum chamber contains 300-lb experimental furnace used for 
lopment program on a wide variety of steels. 


sdata on ‘clean’ alloys accumulate. . . 
etal Producers Increase 
acuum Melting Capacity 


Commercial and military de- 
gns continue to call for increas- 
£ quantities of steels with high 
rity and with uniform proper- 
és within heats. Steel users in 
he aircraft and electronic indus- 
les, in particular, are faced with 
acting product design specifica- 
ons that approach the upper per- 
rmance limit of existing steels. 
hese high performance demands 
in be seriously limited by slight 
mpurity variations within heats. 
Steel producers are striving to 
Main the standards demanded by 
"se new designs by employing 
tter refining techniques. Best 
*thod developed so far has been 
‘uum melting. Tests on 52100 


ball bearing steel prepared by this 
method indicate that fatigue life 
is increased approximately 30%. 
Wear factor and impact strength 
of certain die steels have been in- 
creased as much as five times. 
Work on ferrous alloys in general 
shows vacuum melting improves 
tensile strength, impact resistance 
and ductility. Better electrical 
properties are obtainable and 
there is a marked improvement 
in both corrosion and abrasion 


Hot ingots exit from vacuum 
chamber of the induction vacu- 
um melting furnace (located in 
tank at left). 


resistance. All indications are 
that vacuum metals will have 
many applications where the fac- 
tors limiting design or operation 
of equipment are metallurgical in 
nature. 

The two most recent vacuum 
have been 
announced by Cannon-Muskegon 
Corp., Muskegon, Mich., and Al- 
legheny Ludlum Steel Corp., 
Watervliet, N. Y. 
Cannon-Muskegon 

Cannon-Muskegon’s furnace is 
equipped for pouring 300-lb heats 
and is primarily intended for 
production of iron, nickel and co- 
balt base alloys at temperatures 
up to 3000 F. The new furnace 
will be used to develop special al- 
loys and to produce standard al- 
loys. Much of its output will be 
in the form of cast bars for re- 
melting by investment casters, the 
company’s principal customers. 
However, cast ingots and billets 
up to 250 lb will also be produced, 
and the furnace will be available 
for development work on vacuum 
castings. 

Cannon-Muskegon’s aim _ for 
1956 is a production rate of 20,- 
000 lb per month. Eventually, it is 
hoped, this rate can be increased 
by using larger melts and more 
pumps. For the present, vacuum 
alloys will be priced about $3.00 
per lb above corresponding air 
melted alloys. 

Allegheny Ludium 

Allegheny’s new induction vac- 
uum furnace is a 300-lb experi- 
mental installation. After a pe- 
riod of research, the company 
plans to replace this furnace with 


melting installations 


(continued on p 234) 


Allegheny Ludlum Steel Corp. 





NOW! 
BRASS HEX NUTS 
MADE FROM POWDER 


Tradition in nut manufacturing is giving ground to production by 
powder metallurgy—with spectacular results. Brass powder nuts 
can be made with clean-cut detail and a high degree of dimen- 
sional control. The manufacturer* claims ultimate tensile strengths 
of 30,000 to 35,000 psi for the new brass powder nuts and 
prices which show definite savings over those produced by 
conventional methods. 

Brass powder nuts are made by compacting and sintering 
blanks, which are then cut-threaded to conform to rigid specifica- 
tions. The smooth surfaced bright brass appearance of the nuts 
is most attractive. They are also available with cadmium, zinc 
or nickel plated coatings, or with a black oxide finish. Widths 
from %2” to %e” and thicknesses from %4” to %4" are now in 
production with a wide range of hole and thread sizes. 


* Midwest Sintered Products Corp., Chicago, Illinois 


What can BRASS POWDER PARTS do for you? 


For detailed information on the design, 
properties, production and application 
of brass and other nonferrous powder 
parts you should have a copy of our 
manval. It will give you 20 case his- 
tories of brass and nickel silver powder 
structural parts to assist in evaluating 
this means of production in terms of 
your particular needs. 


(SEND FOR YOUR COPY 


For more information, turn to Reader Service Card, Circle No. 500 
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Make File Facts handier 
To the Editor: 


I have continued to enjoy your magazine fy, 
number of years. The articles are to the point, hay 
diversification, and keep me interestingly informy 
The Manuals are fine references on their various 
jects, and I keep them all. However, the “Enginog, 
ing File Facts” could be more useful. I note that yy 
contemplate your readers cutting them out aj 
putting them in a loose-leaf cover. But “File Fac’ 
are no good unless they can be found. I suggest: 

1. Print File Facts on both sides of the sheet, | 
don’t like to hoard the ads, Keep each page (shee) 
the same subject. 

2. Issue an index, and give each “File Fact”, 
place in the index... . 

If such is already planned, do you plan to issue, 
new portfolio? If so, I’d be one of the first to sb 
scribe. 

STEPHEN W., Akiy 
Schenectady, N. Y, 


The suggestions are timely, interesting and unier 
consideration. 


We’re unkind to postman 
To the Editor: 


Three months ago I sent you a change of addres 
but I am still paying 16¢ each month postage due 
due to the forwarding from the old address. 

Now don’t get me wrong, fellas, it isn’t caus 
I’m cheap or that MATERIALS & METHODs isn’t wort! 
it. On the contrary, it is worth a college refreshet 
course practically each month, There are two reasoli 
why I wish you would change the address. First, wt 
have a little skinny postman and he has to carry tht 
magazine with him all day and then back to the P.0. 
because we are never at home during the day. Seconi 
the only time we can get to the P.O. is on Saturday, 
so what happens? I fret and stew for three or fou 
days wondering what is in the latest issue, so chang? 
it, will ya fellas? Please? 

LARoy R, MAsox 
Pasco, Wash. 


Our apologies to reader Mason. Changing owr mai: 
ing plates does take a little time, however, so pleas 
give us advance warning of a move whenever possible 


Problem: coring stainless 
To the Editor: 


At the present time one of our most pressilé 
engineering problems in the field of hydraulic © 
trols is that of designing and producing stainles 
steel control valve bodies with interior passages. hh 
the past we have made aluminum valve bodies wit! 
internal coring, but due to higher operating te 
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MANUFACTURERS’ 


LITERATURE 


New Literature 


Aircraft Bolts. Aero Supply Mfg. Co., 
Inc., 12 pp, illus. How aircraft quality 
bolts are made from original wire 
stock to finished precision product. (1) 


Special Steels. Allegheny Ludlum Steel 
Corp., 16 pp. Data on stainless steel, 
electrical materials, Carmet carbide 
materials and tool steels. Also charts 
on analyses of various steels. (2) 


Socket Screws. Allen Mfg. Co., 12 pp, 
illus., No. G20. Information on metal 
finishing standards for socket screws. 

(3) 
Knitted Wire Products. Alloy Metal 
Wire Div., H. K. Porter Co., Inc. 8 pp, 
illus., No. A-1. Describes design fea- 
tures of knitted stainless steel and 
nickel alloy wire. Applications include 
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filters, liquid entrainment sg Daraty 
shock isolation cushions and 
weather stripping. 


ty, 


EctTonie 


Manganese Steel Castings. Amer; 
Manganese Steel Div., 
Brake Shoe Co., 24 pp, 


manganese steel should be speis,) 
when impact and abrasion are maj, 
causes of wear. Details on pr duction 

. eV Uy) 


and application of “the toug! 
known.” 
Technical Ceramics. American [,ay, 
Corp., 4 pp, illus., No. 563. Me hanical 
and electrical properties of AlSiMs> 
technical ceramics. (6) 
Welding Fittings. Babcock & Wij 
Tubular Products Div., 6 pp, illu: 
No. FB-500. Types and size ranges 
various welding fittings and flange 

(7) 
Controlled Gray Iron. Barnett Foundry 
& Machine Co., 12 pp, illus., No, 39 
Why an increasing number of specif. 
cations call for Meehanite meta] for 
cams, camshafts and crankshafts. (8) 


> Co.. 


Heat Treating Beryllium Copper. Bery)- 
lium Corp., 8 pp, graphs. Methods anj 
procedures of heat treating beryllium 
copper wrought and casting alloys, 

(9) 
Bar Steels. Bliss & Laughlin, Inc., 4 pp, 
illus., No. 55. How Strain-Tempered 
bar steels improve products and re. 
duce costs. Typical applications ip. 
clude shift spur gears, main drive 
splines, machine shafts and snapping 
roll drives. (10) 


Stressed Panel Fastener. Camloc Fas- 
tener Corp., 6 pp, illus., No. SPF 56. 
How the Camloc SPF fastens and un- 
fastens with less than a full turn and 
still provides positive clamping with- 
out deflecting under load. (11) 


Cemented Oxide Tools. Carboloy Dept., 
General Electric Co., 4 pp, illus., Ni 
GTO-108. Information on cemented 
oxide 0-30. Covers metals machined 
to date, tool holders required, cutting 
angles, chip control, cutting speeds, 
and feeds, coolants and other tooling 
information. (12) 


PVC Pipe, Fittings. Carpenter Steel Co., 
Alloy Tube Div., 6 pp, illus. Lists ac- 
vantages of normal impact and high 
impact grades of unplasticized poly- 
vinyl chloride pipe and fittings. (13) 


Clear Rigid Plastics. Cast Optics Corp., 
12 pp, illus. Lists uses, advantages 
and properties of five optically clear 
rigid plastics sheets. Also explains 
engineering service. (14) 


Injection Molding Cellulosics. Celanese 
Corp. of America, Plastics Div., 7 pP, 
illus. No. A-16. “Fundamentals of 
Injection Molding Cellulosics.” (15) 


Low Melting Alloys. Cerro de Pasco 
Corp. 4 pp. Lists 63 known applica 
tions—most of them in the metal- 
working field—for Cerro nonshrink- 
ing, low melting alloys. (16) 


Brass Die Pressed Forgings. Chase Brass 
& Copper Co., 4 pp, illus. Three-dimen- 
sional photographs seen through color- 
ed glasses show the difference betwee 
the same articles made as die pressed 
brass forgings and as brass sand cast 
ings. (17) 
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circular Steel Parts. Cleveland Welding 
(o,, 26 pp, illus. Describes the Cleve- 
Weld Process and shows how special- 
zed production facilities and know- 
how can Save money on circular steel 
parts. (18) 


gefractory Molybdenum Borides. Climax 
Molybdenum Co., 6 pp, No. Cdb-8. 
Applications, properties and prepara- 
rion of six molybdenum borides. (19) 


Nonmetallic Gear Material. Continental. 
piamond Fibre Div., Budd Co., Inc., 
15 pp, illus. No. C-56. Catalog on 
Celoron, a synthetic resin—impreg- 
nated material that is ideal for gears 
pecause it is tough, resilient, strong 
and has controlled electrical proper- 
ties. (20) 


Copper and Brass. Copper & Brass Re- 
sarch Assn., 16 pp, illus. Copper & 
Brass Quarterly covers selected appli- 
cations. (21) 


Precision Castings. Corning Glass 
Works, 20 pp, illus., No. GC-2. De- 
scribes Glascast molding process that 
offers: quick tool-up, precision casting 
to tolerances of 0.005 in. per in., fine 
surface finish and less scrap loss. (22) 


Castings. Curtiss-Wright Corp., Metals 
Processing Div., 10 pp, illus. Describes 
facilities for research, development 
and quantity production of castings 
that meet critical requirements. (23) 


Grooved Fasteners. Driv-Lok Pin Co., 
24 pp, illus. Catalog of Driv-Lok pins 
and studs and precision Lok-Dowels. 
Lists materials that can be used and 
shows typical applications. (24) 


Urethane Foams. E. I. du Pont de Ne- 
mours & Co., Inc., Elastomers Div., 
4 pp, illus. Lists properties of rigid 
and resilient urethanes and suggests a 
wide variety of uses for these strong, 
lightweight cellular materials. (25) 


Castings. Eastern Malleable Iron Co., 
23 pp, illus. Discusses merits and ap- 
plications of popular Eastern alloys. 
Also shows facilities for producing 
quality castings in Z metal, steel, mal- 
leable iron, aluminum, gray iron, 
nickel and chrome alloys and high 
strength irons. (26) 


Plastics Injection Molding. Eastman 
Chemical Products, Inc., 51 pp, illus. 
Injection molding of Tenite acetate 
and butyrate. Discusses principles of 
design and includes a guide for cor- 
recting molding difficulties. (27) 


Bridge Amplifier Meter. Ellis Associ- 
ates, 2 pp; illus., No. 6. Describes 
BAM-1 bridge amplifier and meter 
that measures strain, stress load ac- 
celeration pressure and vibration dis- 
placement, It is used for both dynamic 
and static work with SR-4 strain 
gages, (28) 


Stainless Steel Castings. Empire Steel 
Castings, Inc., 2 pp, No. 156-H. Chart 
for heat resistant stainless steel cast- 
ings correlates ACI (and Empire) 
designations with corresponding AISI 
and ASTM designations. (29) 


Compounds, Abrasives. Esbec Barrel 
Finishing Corp., 2 pp. Covers specifi- 
cations and applications of 14 Esbec 
color coded compounds and abrasives. 
A chart recommends compound types 


for various materials and different 
finishing operations. (30) 


Bimetallics. Fairchild Engine & Air- 
plane Corp., Al-Fin Div., 4 pp, illus. 
Latest issue of Bonded Bi-Metallics 
News covers case histories illustrating 
successful use of Fairchild’s process 
for bonding aluminum and magnesium 
to ferrous metals. (31) 


Custom Metal Fabrication. Falstrom Co., 
2 pp, illus. Describes facilities for 
custom fabrication of mild and stain- 
less steels, aluminum and alloy metal 
parts. (32) 


Plastics Laminates. Farley & Loetscher 
Mfg. Co., Plastics Div., 8 pp, illus., 
No. 1933, Catalog of Farlite industrial 
and decorative plastics eume 8 


PVC Pipe, Valves, Fittings. Peter A. 
Frasse & Co. Inc., 8 pp, No. 18. De- 
scribes rigid unplasticized polyvinyl 
chloride pipe, fittings and valves. 
Covers corrosion resistance, general 
properties, fabricating characteristics 
and economies. (34) 


Fluorocarbon Lining. Garlock Packing 
Co., 2 pp, illus. Shows applications of 
a Kel-F plastic laminate as a lining 
material. Nontoxic, noncontaminating 
Kel-F resists acids, alkalies, oxidants 
and solvents. (35) 


Rigid Vinyl Extrusion Compound. General 
Tire & Rubber Co., Chemical Div., 11 
pp. Introduces Vigen 1101, a new Type 
1 rigid vinyl compound blended especi- 
ally for extruding operations. Data on 
advantages, limitations, processing 
characteristics, physical and chemical 
properties and chemical sae 


Precision Casting. R. W. Greeff & Co., 
Inc., 18 pp. Use of ethyl silicate in- 
vestment for precision casting. De- 
scribes the hydrolysis, gelation, setting 
and hardening of ethyl silicate; pre- 
coat and investment preparation; 
typical formulas; and solutions of 
typical investment casting pronlen 


Brazing Cemented Carbides. Handy & 
Harman, 8 pp, illus. Data on Easy-Flo 
No. 3 Trimetal, an alloy developed for 
sandwich brazing cemented carbide 
tips. Alloy provides extra shock re- 
sistance needed for heavy duty eat 


Mobile Welding Generator. Harnisch- 
feger Corp., 2 pp, illus., No. W-101. 
Data on a NEMA rated diesel engine 
drive d.c. welder with a welding serv- 
ice range of 60 to 375 amp. (39) 


Salt Bath Furnace. Hevi Duty Electric 
Co., No. 655. Describes Hevi Dut 
Bellis Immersed Electrode Salt Bat 
Furnace that has a temperature range 
from 300 to 2400 F. (40) 


Iron Powder. Hoeganaes Sponge Iron 
Corp., 4 pp, illus. Advantages of 
Ancor-Flame sponge iron powder in 
cutting, scarfing, gouging, lancing and 
washing. (41) 


Metal Laminates. Improved Seamless 
Wire Co., 9 pp, illus. Describes lami- 
nation of precious metals to copper, 
brass, nickel, silver, Monel and pure 
nickel. These permanently bonded 


metals are supplied as sheet, wire and 
tubing. (42) 


Beryllium Copper Springs. Instrument 
Specialties Co., Inc., 16 pp, illus., No. 
9A. Data on precision beryllium cop- 
per springs. Explains Micro-Process- 
ing, describes engineering services and 
shows typical compression, flat and 
strip springs and contact strips and 
rings. (43) 
Aluminum Bronze. International Nickel 
Co., Inc., 8 pp, illus. Report on 
the development of nickel-aluminum 
bronze for marine propellers and ay- 
plication of the material in aero- 
nautical, power, electrical, metalwork- 
ing and process industries. (44) 


Electrical Tapes. Johns-Manville Dutch 
Brand Div., 12 pp, illus. Shows advan- 
tages and applications of four insula- 
tion tapes: plastic, friction, rubber 
and vinyl color tape. (45) 


Expandable Polystyrene. Koppers Co., 
Inc., 12 pp, illus. An idea book of 
products that can be made with Dy- 
lite, an expandable polystyrene. (46) 


Custom Glass. Lancaster Lens Co., 27 
pp, illus. Catalog emphasizes design 
flexibility in glass. Shows lead glasses 
for electronics, heat resisting boro- 
silicate glasses, lime glasses and many 
other special glasses. (47) 


Steel Castings. Lebanon Steel Foundry, 
4 pp, illus. Case histories of two air- 
craft steel castings now in quality 
production using Lebanon’s Cerami- 
cast Process. (48) 


Steel Welding Electrodes. Lincoln Elec- 
tric Co., 28 pp, illus., No. SB-1351. 
“Weldirectory for Mild Steel and 
Low-Alloy High Tensile Steels.” Re- 
vised bulletin includes newest iron 
powder and other electrodes. (49) 


Titanium. Mallory-Sharon Titanium 
Corp., 8 pp, illus. How to design away 
corrosion with titanium. Table shows 
corrosion ratings for titanium when 
exposed to corrosive agents. (50) 


Seamless Tubing. Michigan Seamless 
Tube Co., 62 pp, illus. Describes manu- 
facturing process and presents exten- 
sive data on mechanical, aircraft and 
pressure tubing. Contains 15 pages of 
formulas and references. (51) 


Metal Powder Brass Nuts. Midwest Sin- 
tered Products Corp., 4 pp. Contains 
samples of brass nuts made by pow- 
dered metallurgy. Available with any 
desirable detail to close tolerance, 
brass nuts will maintain “as sintered” 
an ultimate tensile strength of 30- 
35,000 psi. (52) 


Honeycomb Adhesives. Minnesota Min- 
ing & Mfg. Co., Adhesive & Coatings 
Div., 20 pp, illus. Data on adhesives 
for honeycomb structures. Discusses 
honeycomb sandwich materials, con- 
struction details and adhesive applica- 
tion procedures. (53) 


Fiberglass Reinforced Plastics. Molded 
Fiber Glass Co., 16 pp, illus. Describes 
custom molding services. Lists fabri- 
cating operations and mechanical, 
electrical and chemical properties of 
molded fiberglass. (54) 


industrial Wire Cloth. Newark Wire 
Cloth Co., 4 pp, illus. Shows diversi- 
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fied line of metallic wire cloth, screen 
and woven wire products produced in 
any commercial size, in all weaves and 
from all malleable metals, (55) 


Expanded Perlite. Perlite Institute, 24 
pp. “Perlite Brand Names Directory” 
for 1956. Lists more than 150 brand 
names, uses and addresses of manu- 
facturers of this cellular expanded 
material obtained from volcanic lava 


rock. (56) 


Masking Tapes. Permacel Tape Corp., 
4 pp, illus. Describes three all-purpose 
masking tapes. Tapes resist staining 
by all but a few special finishes and 
resist oven temperatures up to 300 F 


for 20 min. (57) 


Nameplates. Photo Chemical Products, 
4 pp. Describes Photo Wrinlay process 
for making nameplates. Process, 
which uses baking enamel instead of 
lacquer, is applicable to panels, dials, 
schematics, chassis, cases and covers. 


(58) 


Metal Powder. Plastic Metals Div., 
National-U.S. Radiator Corp., 12 pp, 
illus., No. 2. Company is oldest U.S. 
commercial iron powder producer. 
Facilities, applications and standard 
metal powders are described. (59) 


Carbon Graphite. Pure Carbon Co., Inc., 
12 pp, illus., No. 55. Catalog on carbon 
graphite for mechanical applications. 

(60) 


Electrostatic Painting. Ransburg Electro- 
Coating Corp., 16 pp, illus. Explains 
electrostatic spray painting and shows 
the process used in the finishing of 
automobile chassis, refrigerator cabi- 
nets, door knobs, toys and other prod- 
ucts. (61) 


Silicones. Raybestos-Manhattan, Inc., 
8 pp, illus. Features silicone rubber 
products and silicone coated cloths. 
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Weldments. American Welding & Mfg. 
Co., 23 pp, illus. Describes welding 
facilities. Also lists products and serv- 
ices, (80) 


Stainless fFastenings. Anti-Corrosive 
Metal Products Co., Inc. Catalog lists 
stainless steel fastenings in Wrst) 
(81 

Chains. Bead Chain Mfg. Co., 12 pp. 
illus. Bead chain characteristics and 
applications are described. (82) 
Low Alloy Steel. Bethlehem Steel Co., 
66 pp, illus., No. 353. Properties and 
features of Mayari-R steel for use in 
applications requiring high strength 
and good wear and corrosion resist- 
ance. (83) 
Alloy Comparison Chart. Cannon-Muske- 
= Co. Comparison chart of AISI, 
EA, ACI, AMS, WAD and PWA 

alloy specifications. (84) 
Nickel Plated Steel. Colorado Fuel & 
Iron Corp., Wickwire Spencer Steel 
Div., 12 pp. Describes electro-clad 


72 « 


Lists government specifications, re- 
sistance qualities, limitations and 
service recommendations for silicone 
rubber. (62) 
Chemicals. S. W. Shattuck Chemical 
Co., 8 pp. Describes Shattuck’s various 
molybdenum, uranium, vanadium and 


tungsten chemicals. (63) 
Fasteners. Simmons Fastener Corp., 
4 pp, illus. Details on five quickly 


installed fasteners—Dual-Lock, Link- 
Lock, Quick-Lock, Roto-Lock, Spring- 


Lock —that offer design flexibility, 
strength, positive locking and smooth 
fastening. (64) 


Screws. Standard Pressed Steel Co., 
Unbrako Socket Screw Div., 30 pp, 
illus. Revised catalog shows size 
ranges and specifications for standard 
Unbrako fasteners. (65) 


Welded Tubing. Standard Tube Co., 
8 pp, illus. Describes quality produc- 
tion of stainless steel pipe and tubing, 
mechanical steel tubing and boiler, 
condenser and other pressure tubing. 
Shows products in military, mechani- 
cal, ornamental and other applications. 

(66) 


PVC Parts. Stokes Molded Products, 
Div. of Electric Storage Battery Co., 
6 pp, illus. How to cut replacement 
and maintenance costs with precision 
custom molded unplasticized polyvinyl 
chloride parts. Shows PVC’s chemical 
resistance to more than 250 ae 

67) 


Steel Castings. Tempil Corp., 40 pp. 
“Recommended Practice for the Weld- 
ing of Steel Castings.” Comprehensive 
manual published by the Steel Found- 
ers Society of America. (68) 


Friction Materials. Thermoid Co., In- 
dustrial Friction Div., 4 pp. Discusses 
factors to be considered in selecting 


nickel-plated products, manufacturing 
techniques and fabrication procedures. 


(85) 
Steel Sheets and Wire. Continental 
Steel Corp., 20 pp, illus. Contains 


sizes, tempers, shapes and finishes of 
wire available and describes types of 
steel sheet in stock. (86) 


Lead Treated Steel. Copperweld Steel 
Co., Steel Div., 8 pp, illus. Mechanical 
properties and applications of lead 
treated steels. (87) 


Iron Powders. Antara Chemicals Sales 
Div., General Aniline & Film Corp., 
7 pp, graphs. Properties of types SF, 
J and W carbonyl iron powders. (88) 


Metal Stampings. Geometric Stamping 
Co., 4 pp, illus. Suggestions for cost 
savings through conversion from cast- 
ings to stampings. (89) 
Sheet and Plate Fabrication: Kirk & 
Blum Mfg. Co., 38 pp, illus. Describes 
facilities and A i ge used in pro- 
duction of metal sheet and plate (90) 


Stainless Steel Castings. Kolcast Indus- 





MATERIALS & METHODS 


friction materials and present, 
chart with extensive data : 
linings and clutch facings, 


Shafts, Rolls, Guide Rods. Thomsop 1, 
dustries, Inc., 1 p, illus. Descrihes « 
Case” hardened and ground gh 
rolls, guide rods and other long 
parts, available in % to 4 in. dia, (7 


Aircraft Lockbolts. Townsend ¢, 
Cherry Rivet Div., 4 pp, illus, x, 
TCL-111. Describes Cherry Aireryas; 
Lockbolts. Gives application py. 
cedures, ordering instructions and jp. 
formation on guns to install then 

(71) 
Neoprene Foam. Toyad Corp., 12 Dp, 
illus. Shows applications and many. 
facture of Toyad neoprene foam ag 
cushioning material. Foam is resistan} 
to flame, solvents, heat, aging, mildew. 
tearing and abrasion. (72) 


High Finish Tubing. Tube veducing 
Corp., 4 pp, illus., No. R7. Describes 
tockrite process for producing tubing 
with close, uniform tolerances and 
superior i.d. surface finish that makes 
it “ideal for cylinder applications.” 

(73) 
Silicone Impregnating Varnish. Union 
Carbide & Carbon Corp., Silicone 
Div., 8 pp. Uses, properties and appli- 
cation procedures of R-620 silicone 
impregnating varnish for high ten- 
perature electrical insulation systems. 

(74) 


Hardness Testing. Wilson Mechanical 
Instrument Div., American Chain & 
Cable Co., Inc., 12 pp, illus., No. DH- 
328. Describes Tukon Testers for 
micro and macro hardness testing. 
They are used for testing metallic 
and nonmetallic parts such as fine 
wire, small precision parts, thin metal, 
superficially hardened surfaces, jewels, 
plastics, glass. (75) 


tries, Inc., 4 pp, illus, Shows large 
stainless steel precision castings mad 
by the frozen mercury process. (91) 


Weldless Rolled Rings. Ladish Co., 4 pp, 
illus. Advantages and applications of 
high strength weldless rolled rings 
produced in weights up to 20 “on) 
Welded Assemblies. R. C. Mahon Co., 
1 p, illus. Several examples show the 
capabilities of welding for construc- 
tion of various assemblies. (93) 


Metal Powder Parts. Metal Powder 
Products, Inc., 4 pp, illus. Shows the 
diversity of applications for iron, iron- 
copper and bronze sinterings made by 
this company. (94) 


Threaded Stampings. Mohawk Mfg. ©o., 
2 pp, No. 851. Illustrates variety 
of products produced by Mohawk’s 
stamping processes, which guarantee 
uniform threaded parts. (95) 
Screw Machine Products. Nationa! 
Screw Machine Products Assn., 74 pp. 
NSMPA 1955-56 Buying Directory 
lists more than 270 firms alphabeti- 
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of sale and manufacturing 
for serew machine products. 
(96) 

small-Mesh Expanded Metal. Penn Metal 
ry Inc., 4 pp, illus. Sizes, dimensions 
i weights of Minimesh, a small 
nanded metal used for guards 
or grilles on stoves, heaters, radios 
and coin operated phonographs. (97) 
seamless Mechanical Tubing. Pittsburgh 
ctee] Co., 198 pp, illus. Applications, 
sst analysis, production techniques, 
inspection methods, tolerances, chemi- 
cal composition, physical properties, 
and reference tables for seamless 
mechanical tubing. (98) 
tystom Steel Parts. Henry Disston Div., 
q. K. Porter Co., Inc., 16 pp, illus. 
Describes custom steel parts, how they 
are made and how to use and order 
them. (99) 
iron Powder. Pyron Corp., 8 pp, No. 1. 
Technical information on hydrogen 
reduced and electrolytic iron powders. 
Sintering data, effect of infiltrants, 
dimensional stability, strengths, etc. 
(100) 

Powder Metal Parts. Reese Metal Prod- 
ucts Corp., 1 p. Describes advantages 
of and techniques for making powder 
metal parts. (101) 
Steel Tubing. Rochester Products Div., 
General Motors Corp., 12 pp, illus., 
No. 271. Typical applications of GM 
tubing made in both single and double 
walls of steel. (102) 


Aircraft Steels. Joseph T. Ryerson & 
Son, Inc., 68 pp. Information on Army, 
Navy and government aircraft steel 
specifications. (108) 


Spun Metal Parts. Spincraft, Inc., No. 3. 
Metal spinning and fabricating. Data 
on process and help in designing for 
economical production. (104) 


Steel Tubing. Summerill Tubing Co., 
Div. Columbia Steel & Shafting Co., 
8 pp, illus. Cold drawn steel tubing 
for hydraulic applications. (105) 


Stainless Strip. Superior Steel Corp., 
2 pp, illus. Technical information on 
20 types of stainless strip steel. In- 
cludes table on weight per lineal foot 
of strip steel for various thicknesses 
and widths, (106) 


Steel Tubing. Superior Tube Co., 4 pp. 
Working data for SAE _ hydraulic 
quality low carbon steel tubing. (107) 


Malleable and Alloy Iron Castings. Texas 
Foundries, Inc., 20 pp, illus. Describes 
foundry facilities and provides case 
histories of applications of malleable 
Iron, (108) 


Wire Construction. E. H. Titchener & 
Co., 17 pp, illus, Detailed information 
on use of wire construction in product 
design. Case histories give examples 
of cost savings achieved. (109) 


Weldments. Van Dorn Iron Works Co., 
10 pp, illus. Facilities for producing 
weldments and other parts in all sizes. 
Examples show type of work done. 
(110) 
Steel Strip. Weirton Steel Co., 20 Pp, 
illus. Characteristics of electrolytic 
zinc coated sheets and strip, high ten- 
sile steel and high carbon strip cold- 
rolled spring steel manufactured by 
Weirton, (111) 
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Forms 


Brazing Aluminum. Aluminum Co. of 
America, 744 Alcoa Bldg., Pittsburgh 
19, Pa., 134 pp, illus. Describes braz- 
ing materials for aluminum and de- 
tails the considerations involved in 
designing, preparing and assembling 
brazed joints. Request from Alcoa on 
company letterhead. 


Precision Castings. Atlantic Casting & 
Engineering Corp., 12 pp, illus. How 
to obtain nonferrous castings cast to 
ordinary machining tolerances. De- 
scribes process and gives alloy speci- 
fications. (118) 


Aluminum Alloy Castings. Morris Bean 
& Co., 4 pp, illus. Description, history, 
advantages, limitations and pattern 
making facilities for Antioch process 
aluminum alloy castings that meet 
exacting fluid flow specifications. (119) 


Magnesium-Thorium Alloy. Brooks & 
Perkins, Inc., 28 pp. Design data on 
the new temperature resisting magne- 
sium alloy, HK-31. Graphs and charts. 

(120) 


Sintered Bronze. Bunting Brass & 
Bronze Co. 12 pp, illus., No. 56P. In- 
formation on stock bearings, flange 
stock bearings, washers and bars 
made of sintered bronze. (121) 


Nickel Electrical Alloys. Driver-Harris 
Co., 94 pp, charts, No. R-56. Compre- 
hensive catalog of special electrical 
and resistance alloys and fine gage 
nickel alloy wire and strip. Contains 
conversion tables, definitions, ASTM 
specifications. (122) 


Lead-Base Babbitt. Graphitized Alloys 
Corp., 4 pp. Graphite-containing, lead- 
base babbitt metal as a substitute for 
high tin-base babbitt metals. (123) 


Brass. Hampden Brass & Aluminum 
Co., 262 Liberty St., Springfield, Mass., 
24 pp, illus. Describes manufacturing 
facilities of the company and of the 
Fibermold Div., which makes rein- 
forced plastics. Request from Hamp- 
den on company letterhead. 


Screens, Fabricated Metals. Hendrick 
Mfg. Co., 132 pp, illus. A 75th anni- 
versary catalog on perforated metals, 
screens and fabricated metals. Typical 
uses, designs, sizes and engineering 
data. (125) 


Investment Castings. Hitchiner Mfg. 
Co., 12 pp, illus. Description of pre- 
cision investment casting and its ad- 
vantages and limitations. (126) 


Die Castings. Hoover Co., 12 pp, illus., 
No. 853. Shows facilities for producing 
zinc and aluminum die castings. In- 
cludes design aids and applications. 

(127) 
Investment Casting. Howard Foundry 
Co., 8 pp, illus. Description of the new 
design freedom obtainable through use 
of investment castings. (128) 
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Aluminum Extrusions. Kawneer Co., 
Aluminum Mill Products Div., 4 pp, 
illus. Describes completely integrated 
(pig through extrusion) facilities for 
producing shapes, rod, bar and tub- 
ing. (129) 
Die Castings. Lester Castings, Inc., 4 
pp, illus. Shows facilities for pro- 
ducing die castings. (130) 
Rare Earths. Lindsay Chemical Co., 12 
pp, illus. Describes company’s work in 
the rare earth field. (181) 


Metal Alloy Products. Little Falls Al- 
loys, Inc., 2 pp, illus. Lists copper, 
titanium, aluminum and nickel alloys 
available and the use of these alloys 
in various products. (132) 


Die Castings. Litemetal DiCast Inc., 12 
pp, illus, How to select best light metal 
for die casting. Shows facilities for 
producing light metal pressure die 
castings. (133) 
Titanium. Metal Hydrides, Inc., 2 pp, 
No. 600-C. Data sheet on titanium 
metal and facts on storage and han- 
dling. (134) 
Thermostat Metal. Metal & Controls 
Corp., General Plate Div. Information 
on selecting thermal elements and 
their design. Tables give major me- 
chanical and physical constants for 


various thermostat metals. (135) 
Forgings. Mueller Brass Co., 33 pp, 
illus. Brass, bronze and aluminum 


forgings. Chemical, mechanical and 
physical properties of forging alloys, 
forging procedures, design factors 
and machining. (136) 


Aluminum Core. Narmco Metlbond Co., 
6 pp. Formable core material for alu- 
minum sandwich constructions where 
application requires small radius 
curves, (137) 


Thin Metal Strip. Penn Precision Prod- 
ucts, Inc., 8 pp, No. 7. Case histories 
and data on thin gage (down to 0.5 
mil) beryllium copper, phosphor 
bronze, nickel silver, chromium cop- 
per, 17-7PH stainless, invar and mag- 
netic alloy strip. (138) 


Aluminum Castings. Permold Co., illus. 
Shows how continuous scientific con- 
trol of Permold aluminum casting 
quality saves time and money. (139) 


Investment Casting Alloys. Precision 

Metalsmiths, Inc. Chart covers stain- 

less, low alloy and tool steels, nickel 

alloys, copper-base alloys and alumi- 

num alloys. Complete chemical analy- 

sis and mechanical properties eg 
abi 


Chart rates alloys as to castability, 
machinability, corrosion resistance, 
etc. (140) 


Metal Designs. Rigidized Metals Corp., 
2 pp. Folder contains four metal sam- 
ples. Company has more than 40 
standard patterns, some of which are 
shown in photographs. (141) 


Nonferrous Alloys. Riverside Metal Co. 
A reference oe to alloy specifica- 
tions of phosphor bronze, nickel silver, 
cupro nickel and beryllium coPDe 2) 
14 


Aluminum, Magnesium Castings. Rolle 


Mfg. Co., 58 pp, illus. Guide to design 
and specification of aluminum and 
magnesium, sand, permanent mold and 
die castings. Discusses advantages and 
disadvantages of casting methods and 
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gives properties of common aluminum 
and magnesium casting alloys. (143) 


investment Castings. Scott Casting & 
Mfg. Co., 20 pp. Explanation of lost 
wax process. Limitations, sizes and 
weights of parts, castable metals and 
alloys. General information on costs 
and applications. (145) 


Stamping and Perforating. Standard 
Stamping and Perforating Co., 114 pp, 
illus. Catalog of standard stamped and 
perforated patterns. (146) 


Brass Pressure Die Castings. Titan Metal] 
Mfg. Co., 4 pp, illus. Outlines economi- 
cal uses of brass pressure die castings 
as fabricated assembly parts. (147) 


Electronic Materials. Sylvania Electric 
Products, Inc., Tungsten & Chemical 
Div. Series of data sheets on tungsten, 


molybdenum, semiconductor, plated 
wire, chemical and phosphor products. 
(148) 


Precision Castings. Universal Castings 
Co., 4 pp, illus. Technique of pouring 
at low temperatures and under vacu- 
um as used in casting precision im- 
pellers. (150) 


Super Alloys. Universal-Cyclops Steel 
Corp., 20 pp, illus. High strength, cor- 
rosion resistant alloys for gas tur- 
bines, turbo-superchargers, rockets 
and guided missiles. (151) 


Stampings. Variety Machine & Stamp- 
ing Co., 4 pp, illus. Describes plant 
facilities and types of stampings pro- 
duced. (152) 


Nonmetallic Materials ¢ Parts e 
Forms 


Molding Compound. American Cyana- 
mid Co., 6 pp. Technical data on glass 
fiber filled melamine-formaldehyde 
molding material. (158) 


Wool Felt. American Felt Co. Includes 
Dept. of Commerce bulletin Commer- 
cial Standard 185-52 Wool Felt. Con- 
tains more than 45 reference samples 
of industrial felts. (159) 


Extruded Plastics. Anchor Plastics Co., 
12 pp, illus. Applications of thermo- 
plastic rods, tubes and shapes. Sum- 
mary of properties of plastics materi- 
als with usage table. (160) 


Fiberglass Reinforced Plastics. Apex 
Electrical Mfg. Co., 4 pp, illus. Case 
histories of custom molded fiberglass 
parts featuring pressure vessels. 
(161) 


Gasket Materials. Armstrong Cork Co., 
24 pP, illus. Complete data on various 
cork and rubber gasket materials 
made to meet government specifica- 
tions. (162) 


Nonmetallic Linings. Automotive Rubber 
Co. Eleven actual specimens of rubber 
and plastics compounds used in most 
corrosion and abrasion resistant lining 
work done by this company on tanks, 
vessels, pipe, fittings, duct work, fans 
and other equipment. (163) 


Woven Glass Roving. Bigelow Fiber 
Glass Products Div., Bigelow-Sanford 
Carpet Co., Inc., 2 pp. Describes me- 
chanically bonded glass fabric used in 
reinforced plastics, and lists advan- 
tages. (164) 
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Phenolic Resins. Borden Co., Chemical 
Div., 8 pp, illus. Durite phenolic mold- 
ing compounds, bonding resins and 
impregnating resins. (165) 


Compounded Elastomers. Chicago Raw- 
hide Mfg. Co., 32 pp, illus. Character- 
istics, properties and engineering ap- 
plications of Sirvene compounded elas- 
tomers. (166) 


Contact Pressure Laminating Resins. Ciba 
Co., Inc., 17 pp, No. 1. Data on Aral- 
dite contact pressure laminating res- 
ins. Includes technical and electrical 
properties, charts and tables, mold 
preparation, glass fiber reinforcement 
and manufacturing procedures. (167) 


Fiberglass Reinforced Parts. Clearfield 
Plastics, Inc., 22 pp, illus. Facilities 
for producing molded contoured parts. 
Suggests design and specification tech- 
niques. (168) 


Vacuum Forming. Coating Products, 2 
pp, illus. Bulletin on vacuum forming 
method of molding thermoplastic 
sheets. (169) 


Vinyl-Metal Laminates. Columbus Coat- 
ed Fabrics Corp., 14 pp, illus. Infor- 
mation on semirigid vinyl sheeting 
that eliminates the need for finishing. 
Col-O-Vin can be bonded to steel or 
nonferrous metals. (170) 


Molded and Extruded Rubber. Continen- 
tal Rubber Works, 8 pp, No. 100. 
Dimensions of molded and extruded 
rubber with cross sectional illustra- 
tions. Also condensed SAE and ASTM 
specification chart. (171) 


Tefion Gaskets, Packing. Crane Packing 
Co., 12 pp, illus., No. T-103. Data on 
Chemlon packings and gaskets fabri- 
cated from Teflon tetrafluoroethylene 
resin. (172) 


Custom Laminations, Extrusions. Dobeck- 
mun Co., 4 pp, illus. Describes facili- 
ties for custom lamination of custom- 
ers’ materials or specialized conversion 
of films, foils and papers for applica- 
tions such as pipe wraps, duct facing 
and packaging. (173) 


Finish for Glass Cloth. Dow Corning 
Corp., 2 pp, No. 8-405. Data on water 
dilutable silicone finish for glass cloth. 
Can be used with epoxy, phenolic, 
polyester and silicone resins. (174) 


Electroformed Molds. Electromold Corp., 
4 pp. Gives details of electroforming 
process for plastics molds. (175) 


Molding Compounds. Fiberite Corp., 1 
p, No. 6. Lists phenolic, melamine and 
other resin-base molding compounds. 

(176) 
Laminating Materials. Flexfirm Prod- 
ucts. A folder with seven technical 
bulletins, Nos. 1, 2. 8, 111, 112, 
113, 105. Also fabrication instructions 
for polyester resin-impregnated glass 
cloth and mat supplied in dry state 
ready for layup. (177) 
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Paper-Base Laminates. Formica (, 
pp, illus. Physical data and use;’; 
Formica XXXP-36. (178) 
Ceramics. Frenchtown Porcelain ¢, , 
pp, illus., No. 955. Quality contro) and 
production methods are pictured ;,; 
a properties chart is included. — (479) 
Plastics Products. General Ameri... 
Transportation Corp., Plastics Diy ; 
pp, illus, Brochure shows plant facili 
ties for production from _blueprin; 
through assembly and packing. Aj, 
lists wide variety of molded plastic 
(180) 
industrial Laminates. General Electr; 
Co., 8 pp. How to select particyls 
grade of laminated plastic sheet appli- 
cable to a specific design problem, 
Charts give description, properties 
and applications. (181) 


Silicone Rubber Parts. General Electric: 
Co., Plastic Dept., 4 pp, illus. Fabri. 
cation of silicone rubber parts for 
industry. Includes basic propertie 
chart. (182) 
Coated Fabric. General Tire & Rubber 
Co., Textileather Div., 6 pp, illus, In- 
troduces Nygen Tolex and nylon re. 
inforced coated fabrics. (183) 


Plastic-Faced Plywood. Georgia-Pacific 
Plywood Co., 14 pp, illus. Advantages 
of GPX plastic-faced plywood used 
for cabinets, industrial counters, a: 
sembly line tables, etc. (184) 


Latices for Textiles. B. F. Goodric! 
Chemical Co., 16 pp. Service bulletin 
on use of Hycar latices in textiles, In- 
cludes chart showing physical proper- 
ties of Hycar latices in typical fields 
of application. (185) 


Synthetic Rubber. Goodyear Tire & Rub- 
ber Co., Chemical Div., 24 pp, illus 
Types and applications of Pliofiex rub 
ber and Pliolite latex. Also productio: 
and laboratory facilities. (186) 


Plastics. Heil Process Equipment Cor 
4 pp, illus., Vol. 4, No. 1. Suggests 
applications for Rigidon, a glass-rein- 
forced plastic; Rigidin, a rigid viny! 
plastic; and Rigidene a polyethylene 
plastic. (187) 
Adhesives and Coatings. Houghton La! 
oratories, Inc., 96 pp. Bound volume 
of technical bulletins covering adhe 


sives, coatings and plastics aan) 


Balsa Wood. International Balsa Corp., 
19 pp. Factual report on balsa wood, 
its growth, production, processing and 
uses, (189) 
Pipe and Block Insulation. Johns-Man- 
ville, 12 pp, illus, Information on Ther- 
mobestos, a hydrous calcium silicate 
insulation for hot espe piping and 
process equipment operating at serv- 
ice temperatures up to 1200 F. (190) 


industrial Tape. Kendall Co., Polyken 
Products Dept., 4 pp. Sixteen pressure- 
sensitive tape samples with accompa- 
nying specifications and properties. 
Explains basic industrial tape appli- 
cations. (199) 
lron-Like Wood. Lignum-Vitae Prod- 
ucts Corp., 16 pp. Mechanical and 
industrial applications of lignum- 
vitae, a hard tropical wood with 4 
density almost equal to that of iron. 


It is noncontaminating, acid and 
chemical resistant, and _ self-lubricat- 
ing. (192) 
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plastics. Moldings. P, R. Mallory Plas- 
‘oc Ine. 4 Pp, illus. Complete produc- 
«’ facilities for large scale produc- 
- of custom molded parts from 
ion to finishing and assembly. 

- (193) 
pact Thermoplastic Resin. Mar- 
p., 20 pp, No. CY-2. Processing 
mmendations, physical data, chem- 


ii 


oa] resistance data and results of 


aging tests for Cycolac, a resinous 
nolymer in which the basic material 
ig styrene. (194) 


geinforced Wood. Met-L-Wood Corp., 
15 pp, illus, No. 521, Describes com- 
pined wood and metal sheets, provid- 
ing light weight and high strength. 
(195) 
tlectrical Insulation. Minnesota Mining 
& Mfg. Co., Irvington Varnish & Insu- 
lator Div., Irvington, N. J. Loose leaf 
hinder catalog of flexible electrical in- 
sulation materials. Includes charts and 
conversion tables. Request from Irv- 
ington on company letterhead. 
Carbon Specialties. Morganite, Inc., 12 
pp, illus. Design data reference for 
carbon specialties, including chemical 
and physical properties, and typical 
blank sizes and parts. (196) 
Vulcanized Fibre. National Vulcanized 
Fibre Co., 18 pp, illus. How vulcanized 
fibre is made; its outstanding proper- 
ties; shapes and grades available; and 
typical applications, (197) 
Metal Laminate. O’Sullivan Rubber Co., 
4 pp. Describes Sullvyne-Clad metal 
laminate, a vinyl plastic sheeting 
bonded to metal to form a prefinished 
material. Includes physical and chemi- 
cal properties of laminate. (198) 
ferromagnetic Plastic. Polypenco Prod- 
ucts, Polymer Corp., 13 pp, graphs. 
Ferrotron, ferromagnetic plastic, is 
expected to open new fields of design 
n electronics. Available in rigid mag- 
netic cores and flexible rod and tape, 
it has good magnetic and dielectric 
properties and good flexibility. (200) 


Corrosion Resistant Gasketing. Products 
Research Co., 5 pp, illus. Features ad- 
vantages and specifications of Chrome- 
lock corrosion resistant gasketing ma- 
terial. (201) 
Molded Rubber Products. Roberts Toledo 
Rubber Co., 16 pp, illus. Describes 
facilities for producing molded rubber 
parts, (202) 
Gasket Materials. Rogers Corp., 12 pp. 
Recommendations for using Duroid 
gasket materials. Also data sheets on 
seven specific gasket sheeting materi- 
als, which include a general descrip- 
tion, typical test values and service 
recommendations. (203) 


Paper Chemicals. Rohm & Haas Co., 2 
pp. Revised price list for paper chemi- 
cals incorporating reductions in price 
of several products. (204) 


Rubber. Roth Rubber Co., 1860 S. 54 
Ave., Chicago, Ill. Actual rubber sam- 
ples with hardness from 5 to 100 dur- 
ometer, Kit is accompanied by ASTM 
specifications and list of uses for each 
sample. Offer limited to engineers and 
rubber buyers only. Request Roth Rub- 
ber Sampler No. MM3 from Roth 
Rubber Co., on company letterhead. 

Plastics Extrusions. Schwab Plastics 
Corp., 20 pp, illus. Rigid and flexible 


plastics extrusions and plastics fabri- 
cations. (216) 
industrial Tape. Seamless Rubber Co., 
Industrial Tape Div., 60 pp, illus, In- 
dustrial tape catalog lists properties 
and pictures various types of tape. 
Includes breakdown of tape use in 
specific industries. (205) 
Plastics Moldings. Sinko Mfg. & Tool 
Co., 4 pp, illus, Facilities for produc- 
ing molded parts and products, Auto- 
matic injection molding machines have 
capacities ranging from 4 to 60 oz. 
(206) 
Flexible Tefion Tubing. Sparta Mfg. 
Co., 4 pp. Properties and characteris- 
tics of Teflon thin walled and spa- 
ghetti tubing. Suggested uses include: 
instrument tubing, electronic applica- 


tions, wire sheathing, acid lines, 
steam or other high temperature 
lines, (207) 


Plastics Laminates. Spaulding Fibre Co., 
16 pp. Detailed breakdown of industry 
applications for vulcanized fibre and 
laminated phenolic plastics. (208) 
Rubber. Sun Rubber Co., 22 pp, illus. 
Facilities for processing, curing and 
finishing rubber products. (209) 


Laminated Plastics. Synthane Corp., 4 
pp, illus. Military, government and 
other specifications for Synthane lami- 
nated plastics sheets, tubes and rods. 

(210) 
Fabricating Laminated Plastics. Taylor 
Fibre Co., 15 pp. Reprints of NEMA 
authorized engineering information, 
“Recommended Practice for Fabricat- 
ing Laminated Plastics.” (211) 


Nylon Screws. Weckesser Co., 3 pp, 
illus. Describes black nylon screws and 
nuts and use in design problems. 
(212) 
industrial Fibers, Textiles. Wellington 
Sears Co., 26 pp, illus. Properties of 
industrial textile fibers, including cot- 
ton, rayon, acetate, nylon, acrylic, 
polyester, glass, vinyl and protein. 
Defines yarn designations, basic 
weaves and variations as used in fab- 
rics. How fabrics are selected for use 
with rubber; as coated fabrics; in 
laminated plastics; for filtration pur- 
poses; and in other applications. (213) 


Synthetic Rubber Products. Western Felt 
Works, Acadia Synthetic Products 
Div., 6 pp, illus. Shows various types 
of molded, extruded, roll die cut and 
lathe cut synthetic rubber parts and 
sheets. (214) 


Sealing Design. Franklin C. Wolfe Co., 
Inc., 4 pp, illus. Describes facilities 
and products for sealing bolts, studs, 
rivets and flanges. (215) 


Finishes @ Cleaning and Finishing 


Colloidal Dispersions. Acheson Colloids 
Co., 4 pp. Revised list of 44 colloidal 
and semicolloidal dispersions for op- 
erational functions, maintenance, lu- 
brication, machine cones and other 
industrial applications. Includes eight 
new dispersions. (221) 
Coating Resins. Barrett Div., Allied 
Chemical & Dye Corp., 12 pp, illus. 
Properties of Plaskon urea and mela- 
mine coating resins for baking enamel 
systems. (222) 


Chromate Conversion Coatings. Allied 
Research Products, Inc., 4 pp, illus., 
No. 8. Complete data on the basic 
characteristics of Iridite chromate con- 
version coatings and their functions 
on various metals. (223) 
Aluminum Protection. American Chemi- 
cal Paint Co., 4 pp. How to protect 
unpainted aluminum with Alodine No. 
1200, a corrosion resistant coating 
that provides a durable paint bond. 

(224) 
Coated Abrasives. Armour & Co., 
Coated Abrasives Div., 6 pp, illus. 
“How to Store Coated Abrasives” 
shows that a constant relative humid- 
ity prevents deterioration. (225) 
Ultrasonic Cleaning. Pioneer - Central 
Div., Bendix Aviation Corp., 8 pp, 
illus. Folder describes ultrasonic clean- 
ing process and equipment. (226) 
Rhodium Plating. J. Bishop & Co. Plati- 
num Works, 5 pp. Data on the prepa- 
ration of rhodium plating solutions 
and a stock list of noble metal salts 
and solutions. (227) 


Hardsurfacing Alloys. Coast Metals, 
Inc., 6 pp. Describes alloy filled tubes 
in coils for automatic welding or cut 
to length for manual application. 
(228) 


Enameled Metal Strip. Coated Coils 
Corp., 4 pp, illus. Describes coiled 
enameled metal strip supplied in 
widths up to 30 in, Strip can be put 
through operations without damaging 
the coating. (229) 
Spray Painting. Conforming Matrix 
Corp., 5 pp, illus. Description, uses 
and advantages of this firm’s spraying 
masks, mask washing machine and 
spray painting equipment. (230) 


Aluminum Finishing. Diversey Corp., 4 
pp. Lists cleaning and finishing equip- 
ment for aluminum, (231) 
Degreasing Solvent. Dow Chemical Co., 
6 pp, illus. Describes degreasing sol- 
vent “Chlorothene” for cold cleaning, 
dip cleaning and bucket cleaning 
operations. (232) 
Solid Film Lubricants. Electrofilm, Inc., 
4 pp, illus. Where Electrofilm solid 
film lubricants should be used and 
how they reduce friction and increase 
wear life. (233) 


Paint for Metal. Glidden Co., 20 pp, 
illus. Displays application of Nubelite, 
an industrial paint finish for any metal 
product. (234) 


Metal Cleaner. Kelite Products, Inc., 2 
pp, illus., No. 17-R. Degreasing and 
decarburizing agent. Formula 555, for 
aircraft and automotive parts. (235) 


Coatings, Adhesives. Magic Chemica) 
Co. Catalog of Magic-Vulc protective 
coatings and Peerless industrial ad- 
hesives. (236) 
Metal Cleaning. Magnus Chemical Co., 
Inc., 8 pp, illus., No. 704-AL. “Metal 
Parts Batch Cleaning in Minutes” dis- 
cusses metal cleaning machines. (237) 
Corrosion Prevention. Metallizing En- 
gineering Co., Inc., 4 pp, illus. De- 
scribes Metco Systems and explains 
how these pure metallized zine or 
aluminum coatings prevent corrosion. 
Typical applications shown. (238) 


Colored Silicone Finishes. Midland In- 
dustrial Finishes Co., illus. An inter- 
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esting discussion of the application of 
colored silicone finishes. (239) 
Micropolishing. Murray-Way Corp. En- 
gineering specifications and auxiliary 
equipment needed for micropolishing. 

(240) 
Phosphate Coating. Neilson Chemical 
Co., 4 pp, illus. Process for cleaning 
and phosphating metal surfaces for 
painting. (241) 


Stripper. Northwest Chemical Co., 1 p. 
A liquid stripper to remove organic 
finishes from plastics. (243) 


Corrosion Proofing. Pennsylvania Salt 
Mfg. Co., 8 pp, illus. Corrosion proof- 
ing materials and techniques, includ- 
ing information on cement mortars, 
interliners for masonry construction, 
protective coatings and linings for sur- 
face treatment. (244) 


Fluorocarbon Resin Coatings. Permolite, 
Inc., 8 pp. Fluor-O-Alloy coatings 
based in trifluorochloroethylene poly- 
mer. Includes corrosion resistance data 
and application data. (245) 


Industrial Brushes. Pittsburgh Plate 
Glass Co., Brush Div., Dept. W-4, 3221 
Frederick Ave., Baltimore, Md. Case 
histories indicate economies available 
to users of Pittsburgh brushes. Re- 
quest on company letterhead. 


Metal Finishing. Promat Div., Poor & 
Co., 4 pp, illus. Explains Pre-Galv 
process of controlling galvanizing op- 
erations by use of only one addition 
to each of the pickle and flux opera- 
tions. Result is superior, controlled 
galvanizing, longer acid life, con- 
trolled dross formation and improved 
appearance, (252) 


Precoated Strip. Thomas Strip Div., 
Pittsburgh Steel Co., 18 pp, illus. 
Strip steel electrolytically and hot dip 
coated with zinc, copper, brass, lead 
alloy, nickel, chromium or lacquer with 
or without rolled in patterns. Includes 
ten sample disks of coated strip. (246) 


Polyvinyl Chloride Coatings. Quelcor, 
Inc., 4 pp, illus., No. 538A. Polyvinyl 
chloride coatings fused and flowed on 
metal for corrosion protection. (247) 


Ceramic Coatings. Solar Aircraft Co., 8 
pp, illus. Uses and properties of So- 
laramic coatings, a family of propri- 
etary ceramic coatings designed to 
protect high or low alloy steel fabri- 
cations from heat and/or corrosion. 

(248) 


Corrosion Resistant Coating. Specialty 
Coatings, Inc., Div. of Thompson & 
Co., 6 pp, illus. Examples of how Vin- 
synite Pretreatment was used in fin- 
ishing six different types of metal 
products for good paint adhesion and 
corrosion resistance. (249) 


Abrasive Materials. Sterling Grinding 
Wheel Co., 28 pp, No. 1-55. Catalog 
provides a quick way to select proper 
grinding wheels from factory stock. 
Also information for ordering custom 
made abrasive tooling. (250) 


Paint Bond Coating. Turco Products, 
Inc., 4 pp. Explains benefits of Tur- 
coating process, which puts a chemical 
coating on metals before painting. 
Other uses include antifriction coat- 
ing, rust removal, cleaning and pas- 
sivation. (251) 






Manufacturers’ Literature 


Methods & Equipment 


Induction Furnaces. Ajax Electrothermic 
Corp., 8 pp, illus., No. 27-B. Induction 
furnaces for precision melting, heat- 
ing forging billets and heat treating. 
Includes selector chart for induction 
heating and melting applications. 
(257) 
Precision Inspection Instrument. Ameri- 
can Cystoscope Makers, Inc. Features 
and typical uses of ACMI borescopes 
for precision inspection. (258) 


Heat Treating Equipment. American Gas 
Furnace Co., 140 Spring St., Eliza- 
beth, N. J., 24 pp, illus., No. C-1304. 
Blow pipes, forges, pot furnaces, braz- 
ing and industrial heating machines. 
Request from American Gas on com- 
pany letterhead. 


Testing Machine. Baldwin-Lima-Hamil- 
ton Corp., 12 pp, illus., No. 4401. Hy- 
draulic machines with capacities from 
10,000 to 5,000,000 Ib are described, 
including standard and special types 
of vertical and horizontal machines. 

(259) 


Echelle Spectrographs. Bausch & Lomb, 
23 pp, illus. Catalog shows how the 
echelle type spectrograph works, what 
it does and its instrumentation. (260) 


Sintering Furnaces. Drever Co., 12 pp, 
illus, No. B-101. Describes furnaces 
for sintering metal powder products. 


(261) 
Explosive Rivets. E. I. du Pont de 
Nemours & Co., Inc., Explosives 


Dept., 32 pp, illus., No. A-2281. Com- 
plete data on two types of explosive 
rivets—high speed industrial explosive 
rivets and aircraft explosive rivets. 
Specifications and installation proce- 
dures are included. (262) 


Welding Materials. Eutectic Welding 
Alloys Corp., 140 pp, illus., No. TIS 
2575. Pocket data book featuring sim- 
plified welding procedures for all base 
metals. Covers 120 welding rods, elec- 
trodes, welding compounds. (283) 


Reducing Atmosphere Generators. Gas 
Atmospheres, Inc., 4 pp, illus., No. R- 
852. Atmosphere generators for indus- 
trial applications such as bright hard- 
ening, annealing, gas carburizing and 
sintering. (263) 


Acid Corrosion Inhibitor. General Ani- 
line & Film Corp., Antara Chemicals 
Div., 6 pp, No. TA-17. Data on Pro- 
pargyl alcohol, an inhibitor that pre- 
vents strong mineral acids from at- 
tacking ferrous metals. (282) 


Temperature Controls. Claude S. Gordon 
Co., 4 pp, illus, Brief description and 
advantages of a straight line, fully 
automatic temperature control. (264) 


Lock Washers. Hobbs Mfg. Co., 4 pp, 
illus., No. 255. Shows a complete line 
of Tangle-Proof high carbon steel, 





To obtain literature listed on these 
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stainless steel and silicon and pj, 
phor bronze lock washers. (des 
Heat Treating. Holcroft & Co., j9 
illus. Information on variou Pa) 
Holcroft furnaces. " (2ep\ 
Die Casting Lubricants. E, F, Hoyph;, 
& Co., 4 pp, illus. Outline; 
ment of die casting lubricant 4 
modern high production needs, (9 ¢- 
Pyrometers. Illinois Testing Labs, ]), 
6 pp, illus. Thermoelectric pyromer,, 
for precision measurements of tempo, 
atures beyond 1000 F. (9¢8 


Tablet Presses. Kux Machine Co,, 4 ») 
illus. Tabletting presses for prody,. 
tion of powdered metal parts, ceran; 
parts and explosives. (269) 
Die Casting Machines. Lester Phoeni; 
Inc. Features and specifications of gj. 
casting machines and injection mojj. 
ing machines. 270) 
Welding Aluminum Sheet. Linde Aj) 
Products Co., 1 p, No. 54-6R. Instrue. 
tions for oxyacetylene welding of aly. 
minum sheet. (191) 


Radiography. Metal & Thermit Corp, 
4 pp, illus. Industrial radiography 
with gamma rays for field and sho; 
work. (271) 
Furnace and Oven Controls. Minneapolis 
Honeywell Regulator Co., 44 pp, illus, 
No. 54-1. Catalog and price list on 
Brown instruments and Honeywe’ 
controls for industrial furnace an 
oven equipment. (272) 


Cathodic Protection. National Carbon 
Co., 12 pp, illus., No. S-6500. How to 
mitigate corrosion of underground and 
submerged metal structures by appli- 
cation of an impressed current cath- 
odie protection system using graphite 
anodes. (273) 


Flame Hardening. National Forge & 
Ordnance Co., 4 pp, illus. Advantages 
gained by flame hardening large forg. 
ings. (274) 
Hole Quencher. Palmer Mfg. Co., 4 pp 
illus. Features benefits of using the 
I. D. Hole-Quencher for case hard- 
ening holes seven times faster. (275) 


Electric Furnaces. Pereny Equipment 
Co., 3 pp, illus., No. 4A. Advantages 
and illustrations of typical electric 
furnaces and kilns. (276) 


Set Screws. Set Screw & Mfg. Co., 24 
pp, No. 19. Lists prices and dimen- 
sional information. (277) 


Preheat Temperatures. Tempil Corp. 
Chart lists recommended preheat tem- 
peratures for 79 commonly used met- 
als and alloys. (278) 


Weldbrazing. Uniworld Research Corp. 
of America, 4 pp, illus. Special steel 
filler alloys combine fusion welding 
and brazing process. This process 1s 
applicable to all types of gas and elec- 
tric welding with standard welding 
equipment. (279) 
Heat Treating Furnaces. Waltz Furnace 
Co., illus. Describes types of industrial 
furnaces for heat treating, enameling. 
cyaniding and annealing in controlled 
and regular atmospheres. 280) 
Heat Treating Furnaces. Westinghouse 
Electric Corp., Industrial Heating 
Dept., 38 pp, illus., No, B-5459. Com- 
plete description of Westinghouse fur- 
naces—large and small, gas and elec 
tric. (281) 
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Engineers: labor or management 


... or neither? 


The status of the rank and file 
engineer is hanging in the bal- 
ance. The next few years will 
probably determine whether he 
will continue as a professional 
man or whether he will align 
himself with labor and be rele- 
gated to the skilled labor class. 

The Engineers Joint Council 
has just issued a report on the 
subject titled, “Raising Profes- 
sional Standards and Improv- 
ing Employment Conditions for 
Engineers.” Although the re- 
port does serve to again focus 
attention on the causes for the 
trend toward collective bargain- 
ing by engineers, it fails to 
deal with the central problem 
of finding an effective way to 
look after the engineer’s pro- 
fessional and economic needs. 
Let’s be realistic 

For many years engineers 
were an integral part of man- 
agement. But to assume, as the 
EJC report does, that non- 
supervisory engineers are still 
part of management or that 
management protects their in- 
terests is not realistic. Al- 
though in the large modern in- 
dustrial organization engineer- 
ing is closely allied to manage- 


ment, it is, nevertheless, a dis- 
tinct and separate function. 
The separation between the two 
has been further aggravated 
during the last decade or so by 
management’s failure to main- 
tain a comparatively high pro- 
fessional and economic level for 
engineers. For example, in 
many cases there is now little 
difference in salary between 
rank and file engineers and 
members of the skilled trades, 
or between experienced and 
starting engineers. Also, there 
has been inadequate recogni- 
tion of engineers. as profession- 
al employees, often resulting in 
the assignment of engineers to 
subprofessional work. 

Unionize engineers? 

While the gap between man- 
agement and the working engi- 
neer has been widening, the en- 
gineering profession has failed 
to take steps to bolster its own 
professional and economic sta- 
tus. The engineering societies 
have proved to be constitu- 
tionally inadequate for that 
purpose, and national profes- 
sional engineering organiza- 
tions have failed to obtain the 
degree of support necessary to 


take effective action. 

Meanwhile, growing numbers 
of engineers have turned to 
unions. Although the number 
of engineers actually in unions 
is still small, findings of a sur- 
vey made by the Engineers 
Joint Council would seem to 
indicate that about 25% of the 
engineering profession is not 
opposed to collective bargain- 
ing for engineers. 
Action needed 

If engineers are to retain 
their identity as members of 
an independent professional 
group, either an existing or a 
new national professional en- 
gineering organization will 
have to actively assume the 
responsibility for engineers’ 
economic and professional sta- 
tus. To be successful, such an 
organization would need the 
wholehearted support of all the 
engineering societies. Unfor- 
tunately, there is still wide 
divergence of opinion among 
various groups on a unified 
course of action. The future of 
the engineering profession may 
well depend upon how quickly 
and how effectively these dif- 
ferences are resolved. 
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Comparative chemical resistance of plastics and metal pipe. 
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ensional stability, and 2) high 
ad act due to basic resin and con- 

version costs, plus high market 

development expenses. 

Materials 

Plastics pipe is being produced 

n sizeable quantities in this coun- 

try in six types of plastics: poly- 

ethylene, polyvinyl chloride, viny- 

lidene chloride, cellulose acetate 

butyrate, styrene copolymers, and 

reinforced polyester resins. In ad- 

dition to the general advantages - if 

and limitations of plastics pipe ONT es oe eee 

s mentioned above, each of the Vw toy) Aa a 4 kee es 

materials has properties which ? gel Pee Sed ; © ip. 

make it suitable for specific types Eastman Chemical Products, Inc. 

f applications. Cellulose acetate butyrate pipe shown here delivers about 40% more fluid 

Polyethylene—Between 80 and than clean steel pipe of the same diameter. It is being used for sour crude oil | 
160 90% of plastics pipe sold is made and salt water disposal lines. | 
WV 


...n typical properties | 


TABLE 1—TYPICAL PROPERTIES OF PIPE MATERIALS 






































Impact | Coeff 
Max | Flex Str | Mod of| Comp Operating of Exp,| Heat | Thermal Cond,| Spec | Flam- | Brittle 
Spec. | TenStr,| Str, | (izod | Elast, | Str, Temp Range | 10°° | Dist Btu/hr/ | Ht, | mabil- | Temp, | Rigid- 
Gravity} 1000 | 1000 |Notched)| 10,000; 1000 | or Max, F in./ | (66 sqft/F | cal/ | ity F | ity 
| psi | psi | ft-lb/ | psi | psi | | in./F | psi) F | gm/C | 
in. | 
Polyethylene 0.92 | 14-25) 17 | 32 2 | — | —70to160 | 16-32 | 120 2.3 | 0.55 | Burns | —90 | Flex 
Polystryene 107 | 6 6-9 | 5.0 2.3 | 12 to 16) 170 | 3.4 — 1.0 | 0.32 | Slow | —80 | Rigid 
Copolymer | | | 
Polyvinyl Chloride} 1.4 9 10 | 0.2-18 5 8 to 12 | 158 | 44 165 2.4 x 104 0.24 | Self- | O | Rigid 
| | Ext | | 
Polyester (Glass 18 4) 38 15-34 20 40 —60to275 | 4.0 | 300 | lto5 0.25 | Slow — | Rigid 
Fiber Rein- | 
forced) | 
Phenolic Asbestos} 1.7 | 2.25-4.5| 6.5 0.476 — ll 265 1.8 | — 0.2 0.30 | Self- — | Rigid 
Ext 
— Acetate | 1.2 6.7 49-7 | 1.5-6 14 | 5to7 150 6-9.4 | — |3.22-6.45x10*! 0.35 | Slow — | Rigid 
utyrate 
Vinylidene 1.75 4-8 6 0.3-8 | 0.8 8 175 28.4 160 1.77 x 10° 0.32 | Self- — | Semi- 
Chloride Ext Flex 
Carbon Steel 7.8 48 _ (=) — — —200 to 1000; 0.6 _ 26 — — — | Rigid 
(Sched. 40) 
Stainless Steel | 80 | 75 | — | (=) | — | — | -200t01200/ 09] — 15 —-~|-|- | Rigid 
(18-8, Sched. 5) 
Cast Iron ip Wed yw iqey fs “ wd 06 | — 30 011 | — | .— | Rigid 
Copper 8.9 3 | — _ — — — 10 |. — 197 0.09 | -- a Rigid 
Brass 8.6 eee a - — | sas 10 | — 92 wt a. — | Rigid 
- | | | | | 


























Table 1——Comparison of typical properties of metal and plastics pipe. 
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Joseph T. Ryerson & Son, Inc. 
Rigid polyvinyl chloride pipe is 
shown installed in a chlorine drying 
and liquefaction plant to carry both 
dry and moist chlorine gas. Valves 
are also of PVC, 





B. F. Goodrich Chemical Co. 


Standard threading procedures 
can be used with rigid polyvinyl 
chloride pipe. 


of polyethylene. Pipe is very flexi- 
ble in thin sections, but becomes 
stiffer as wall thickness is in- 
creased. 

Specifically, polyethylene has the 
following advantages in use, as 
compared with metal: 1) lightest 
of plastics resins used for pipe; 2) 
controlled flexibility; 3) ease of 
manufacture; and 4) low cost. 

Its major limitations are: 1) 
low softening point limiting ser- 
vice temperature; 2) relatively low 
strength so that low working 
pressures must be used; 8) since 
polyethylene is dissolved by hydro- 
carbons, it is useless for petro- 
leum service; 4) low abrasion 


resistance; 5) ignites slowly and 
is degraded by 


burns; and 6) 
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Polyethylene pipe quality is controlled by air pressure testing in water, 


ultraviolet light. 

Cellulose acetate butyrate—Ap- 
proximately 6% of plastics pipe is 
made of cellulose acetate butyrate. 
The resin formula can be altered 
to produce pipe with hardness 
ranging from flexible to extremely 
hard and brittle. 

Specific advantages as com- 
pared with metal are: 1) excellent 
resistance to weathering and sun- 
light; 2) flexibility of resin for- 
mulations to provide range of 
properties; 3) transparency; and 
4) reasonable cost. 

Limitations of the material for 
pipe are: 1) requires low operat- 
ing pressures and temperatures; 
2) is not impervious to artificial 
gas, and cannot be used with 
strong acids, alkalies or organic 
solvents; and 3) becomes brittle 
at low temperatures. 

Styrene copolymers—High im- 
pact styrene resins are copolymers 
of styrene-butadiene and acryloni- 
trile and comprise approximately 
6% of the plastics pipe market. 
Styrene copolymer pipe can be 
used for the same applications as 
cellulose acetate butyrate but it 
does not have the low temperature 
brittleness of butyrate. In addi- 
tion to good low temperature 
flexibility, the copolymers have 
good corrosion resistance, particu- 
larly to chlorine-containing com- 
pounds. Major limitations are 


requirements for low working 


pressures and operating tempera- 
tures. 

Rigid (unplasticized) polyvinyl 
chloride—Though rigid polyvinyl 
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chloride is one of the newest 
plastics to enter the plastics pipe 
picture in this country, it possi- 
bly has the greatest potential of 
the thermoplastic resins. 

Its specific advantages are: 1) 
high impact strength; 2) highest 
tensile strength of the therm. 
plastic resins; 3) wide operating 
temperature range; 4) good di- 
mensional stability; 5) good 
weathering properties; and 6) 
excellent resistance to oxidizing 
agents like sodium hypochlorite, 
to chlorides, and to several of the 
strong acids. 

Its major limitations are: 1) 
difficulty in extruding uniform 
walls and smooth surfaces; 2) 
higher weight (50% heavier than 
polyethylene) ; 3) high cost; and 
4) poor resistance to many or- 
ganic solvents. 

Vinylidene chloride (Saran)— 
Though one of the first materials 
used to make plastics pipe, vinyli- 
dene chloride has been supplanted 
as a structural pipe material by 
more desirable plastics. It is now 
primarily used as a lining for 
metal pipe. Its major advantage 
is good corrosion resistance, &%- 
pecially to salt solution and dilute 
acid and caustic solutions. 

Major limitations are: 1) ten- 
dency to cold flow; 2) brittleness 
at low temperature; 3) high cost; 
and 4) lack of corrosion resistance 
to strong alkalies, and aromatic 
and chlorinated solvents. 

Polyester (glass fiber rein- 
forced)—Glass-reinforced polyes- 
ter pipe permits the highest work- 
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major types of plastics pipe. 
primary advantages include: 1) 


ing Pr* 


high tensile strength, permitting 
nigh working pressures ; 2) high 
strength-to-weight ratio; 3) wide 


operating temperature range; and 
4) no cold flow. 

Major limitations are: 1) high 
cost; 2) lack of resistance to 
strong alkalies; 3) reduction in 
strength after continued immer- 
sion in water; and 4) erosion 
which can result in loss of fiber 
reinforcement. 

Phenolic-asbestos—This type of 
pipe has good resistance to ele- 
vated temperatures, but has rela- 
tively low strength. It resists 
corrosive attack by a wide variety 
of materials, but is relatively high 
in cost, and due to its low 
strength, can be subjected only to 
low working pressures. 

Other types — Glass-reinforced 
epoxy pipe is growing in use. It 
is more expensive than polyester, 
but its better strength, dimen- 
sional stability and chemical re- 
sistance promise that eventually 
it may supplant polyester for high 
pressure pipe applications. Its 
major disadvantage is its rela- 
tively poor resistance to elevated 
temperatures. 

Fluorocarbon plastics, tetra- 
fluoroethylene and monochloro- 
trifluoroethylene, are used in pipe 
form to carry concentrated acids 
and caustics at temperatures up 
to around 400 F. High materials 
costs would seem to prohibit their 
use for any pipes but those op- 
erating under extremes of tem- 
perature and corrosive conditions. 

Nylon is being used in specialty 
applications. Certain types of 
nylon tubing have been prepared 
with a rated burst pressure of 
2500 psi. Material cest is prob- 
ably too high for large scale com- 
mercial pipe installations. 

Methyl methacrylate is being 
used for special applications where 
visual observation of fluid flow is 
necessary. 

Mechanical properties 

Properties of plastics pipe de- 

Pend on the resin and formulation 








How to Figure Costs 


A system has been devised 
whereby a quick estimate can 
be made of comparative plastic 
and metal installed costs using 
one and two inch pipe. The sys- 
tem uses a conversion factor 
based on actual contractors’ bids 
on plumbing jobs in which either 
plastics or metal pipe could have 
been used. It should be pointed 
out that labor costs for install- 
ing plastics pipe were found to 


be 50% higher than those for 
installing metal pipe. In time 
this higher cost will be reduced 
when plastics pipe is universally 
accepted by the plumbing in- 


dustry. 


In order to use the conversion 
table shown, the unit cost per 
foot of plastic or metal pipe is 
required. Multiplying this cost 
factor gives the 


by the 


6¢,.9) 


p 


installed cost. 


CONVERSION FACTORS 

















1 Inch Pipe | 2 Inch Pipe 
ane : Average 
Ratio | Ratio Ratio 
Pipe Cost, Installed | Pipe Cost, Installed | “P-Factor” 
$/Ft Pipe Cost | $/Ft Pipe Cost 

Polyethylene (General Purpose) 0.20 2.4 | 0.45 2.3 2.35 
Cellulose Acetate’ Butyrate 0.22 - | BA 1.9 2.2 
Polystryrene Copolymer 0.39 20 | 0.90 1.8 1.9 
Polyvinyl Chloride 0.46 2.0 | 0.98 1.8 1.9 
Vinylidene Chloride 0.78 1.5 1.56 1.5 1.5 
Polyester — — 2.00 1.5 1.5 
Phenolic Asbestos 1.68 1.6 2.64 1.6 1.6 
Carbon Steel 0.17 2.8 0.34 2.9 2.85 
Galvanized Iron 0.20 2.8 0.42 2.8 2.8 
Cast Iron —_— ~ 0.63 2.2 2.2 
Copper L 0.41 2.2 1.06 1.9 2.0 
Copper K — — 1.19 1.8 1.8 
Brass 0.96 1.4 2.16 1.4 1.4 
Stainless Steel 1.84 1.4 | 2.47 1.6 1.5 




















used, as well as on the diameter, 
wall thickness and temperature of 
fluid being transported. Table 1 
gives reasonable comparative prop- 


erties for pipe made of the vari- 
ous materials. 

Caution must be practiced in 
application of plastics pipe where 


TABLE 2—-WORKING PRESSURES AND TEMPERATURES 


























Allow. Working Allow. 
Pressure at 75 F,| Max Ten Str, Max Working | Pressure at Max 
psi psi Temp, F Working Temp, psi 
Carbon steel 850 48,000 650 500 
Polyethylene 75 2,500 160 25 
Galvanized iron 850 48,000 650 500 
Cast iron 150 21,000 300 150 
Cellulose acetate butyrate 100 6,700 150 65 
Polystyrene copolymer 165 6,000 170 60 
Polyvinyl chloride 156 9,000 180 55 
Copper L 300 35,000 406 198 
Copper K 400 35,000 406 235 
Vinylidene chloride 125 8,000 175 50 
Polyester 600 41,000 275 120 
Brass 400 40,000 406 394 
Stainless steel 820 75,0004 650 725 
Phenolic asbestos 65 4,500 265 65 
® Schedule 40 » Solvent Welded Pipe ° A.S.A. Schedule 80 4 Schedule 5 
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temperature and pressure are fac- 
tors. For example, a maximum 
working pressure of 170 psi can 
be used in 


small diameter poly- 


ethylene pipe at below zero tem- 


Yet 


a recommended work 


peratures. 
160 F has 
ing pressure of only 25 psi. Viny 
lidene chloride has a maximum 
operating temperature of 175 F, 
but a working pressure at this 
temperature of only 50 psi. Buty- 


polyethylene al 


rate, PVC and styrene types have 
more favorable pressure-tempera- 
ture relationships. Table 2 shows 
typical pressure-temperature rela- 


tionships for pipe materials. 
Allowable working pressure of 
thermoplastic pipe varies in- 


versely with temperature. 
Thermosetting resin type pipes 
L100 


degrees of temperature, or 275 F, 


can safely withstand another 


but are extremely brittle and have 


low pressure limitations unless 
reinforced with glass mat or cloth. 
pipe 
safely withstand a pressure of 120 
psi at a temperature of 275 F. 
When a time factor is intro- 
duced in addition to pressure and 
temperature, problems are com- 
pounded. A great deal of work 
has been done in developing an 


Reinforced polyester can 


understanding of time-dependent 
properties, both of thermoplastic 
and reinforced thermosetting plas- 
tics. But currently, relatively lit- 


TABLE 3—CURRENT STANDARD DESIGN AND CALCULATED 
DESIGN FOR 300 PS! SERVICE 
































Calculated for 
Present-Day Practice 300 Psi Service 
Std | Wt. of ILD. | | Wt of 
Pipe Material 0.D.of} 1.D., | Wall | Pipe Work. of Wall | Pipe 
Pipe, | in. | Thick., | Lin. Ft, | Press., | Pipe, | Thick., Lin. Ft, 
in. | | in, | Ibs. psi | in. | in. | Ibs. 
Carbon steel (Sch. 40) 2.375 |} 2.067 | 0.154 | 3.66 850 | 2.067 | — 3.66 
Polyethylene 2.375 | 2.067 | 0.154 A4 75 | 1.135 | 0.62 1.36 
Galvanized iron 2.375 | 2.067 | 0.154 | 3.66 850 | 2067 | — 3.66 
Cellulose acetate buty- | 
rate 2.250 | 2.00 0.125 | 0.45 100 | 15 | 0.375 | 1.15 
Polystryene copolymers | 2.375 | 2.067 | 0.154 | 0.51 165 | 1.817 | 0.279 | 0.85 
Polyvinyl chloride 2.375 | 2.067 | 0.154 | 0.624 | 156 | 1.781 | 0.297 | 1.18 
Copper L 2.125 | 1.985 | 0.070 | 1.75 300 1.985 | 0.070 | 1.75 
Copper K 2.125 | 1.959 | 0.083 | 2.06 400 | 1959 | — | 2.06 
Vinylidene chloride 2.375. | 1.939 | 0.218 | 109 | 125 | 1.327 | 0.524 | 2.308 
Polyester _ — | 050 | 306 | 600 | — | — — 
Brass 2.375 | 2.063 | 0.156 | 4.12 | 400 | 2062 |; — 4.12 
Stainless steel 2.375 | 2.310 | 0.065 | 1.604 | 820 | 2.310 — 1.60 
Phenolic asbestos 3.00 | 200 | 050 | 289 | 6 | — —_ ane 
TABLE 4—SIZES AND FABRICATION 
Pipe Material Joint Method Sizes, in. | Length, ft 
Polyethylene Slip sleeve & bond, heat 0.25 to 6 Coils 
weld, threaded to 500 
Polystyrene copolymer Threaded, flanged 0.5 to 6 10, 21 
Polyvinyl chloride Threaded, slip sleeve & 0.5 to 15 4, 10, 20 
bond, heat welded 
Polyester: Threaded, flanged, 0.25 to 12 
(glass fiber reinforced) slip sleeve & bond 
Phenolic asbestos Threaded, flanged 0.5 to 12 4 10 
Cellulose acetate butyrate Threaded, flanged, solvent 0.5 to 6 500 coils 
weld, extruded sleeve 20, 30 
Vinylidene chloride Threaded, flanged heat weld 0.125 to 4 10, 25 
Carbon steel Threaded, flanged, welded 21 
Stainless steel (18-8) Threaded, flanged, welded 21 
Cast iron Oakum & lead 3 to 60 12, 20 
Copper Sweat & solder 125 6, 20 
Brass Threaded, flanged 6, 20 
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plastics pipe under both stat 
pressure and dynamic loading 
currently being studied as par 
an SPI-sponsored project at Bai. 


telle Memorial Institute, byt 













date only results of empir 
ing plus a generous safety facto, 
can be used as a guide to materials 
selection and design of pip: 
Design considerations 

Allowable working pressures foy 
metal pipe can be calculated by 
using Barlow’s equation for thip 
wall hollow_cylinders under tep. 
sion: 

Pw=2t Sw 

D 
Where: 

Pw=Allowable working pres. 

sure, psi 

t =Thickness of pipe wall, in, 

D =Outside diameter, in. 

Sw=Working tensile strength, 

or 1/5 of maximum ten- 
sile strength, psi. 

This equation does not exactly 
apply to plastics since creep rate 
under stress is much higher in 
plastics than in metals. Theoreti- 
cal wall thicknesses of plastics 
pipe, based on Barlow’s equation, 
have been calculated in order to 
study the effect of designing for 
high pressure service while main- 
taining o.d.’s established as stand- 
ards for metal pipe. Table 3 shows 
results of these calculations for 
a working pressure of 300 psi 
holding to the 2 in. o.d. metal pipe 
standard. The figures highlight 
the increase in wall thickness nec- 
essary when thermoplastic pipe is 
designed to withstand high pres- 
sures under dimensional limita- 
tions. In most cases it is imprac- 
ticable to increase wall thickness 
enough to be competitive with 
metal pipe in mechanical strength 
or in available internal open area. 

Another design limitation of 
plastics pipe is notch sensitivity. 
A cut thread or deep scratch will 
weaken some plastics so that un- 
der sudden stress the pipe will 
fail at the notch or cut. This lim!- 
tation causes fitting and thread- 
ing problems when working with 
some materials for some spec'fic 
applications. 
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ungsten carbide 























































or minute parts ‘ 
For tiny, hard parts such as those A 
ced in guided missiles, instruments ome 
as bearings for aircraft compo- “ 

ents, tungsten carbide is often pre- 
; Erred. It holds its size because it Beryllium copper contacts 
“S BiiMces not expand and contract as increase connector life 

ther materials do. Van Keuren Co. 
in bakes these tiny pivots about 0.030 Different styles of beryllium copper contacts are compared to a 

h in dia, and 0.165 in. in length, paper clip for scale. Contacts mounted on sample printed circuit 
th The square ends are lapped and so card show how contact is made with copper foil circuit. Beryllium 
pr highly polished that they look black. copper contact is in the form of U-shaped strip that grips the 

Most of the carbide is supplied by the card, 
thy eneral Electric Carboloy Dept. Last year H. H. Buggie, Inc., used more than 6,000,000 beryllium 
- copper contacts in connectors that found application in television, 
radio, radar, guided missiles and other equipment. Berylco 25 alloy 
in strip, 0.015 or 0.022 in. thick is material employed. Made by 
tl- Beryllium Corp., it has a nominal chemical composition of Be 
cs 1.80-2.05, Co 0.20-0.30%, Cu balance. Alloy has high strength, good 
in electrical conductivity, long fatigue life and excellent resistance. 
a MATERIALS 
d- 


r Stainless steel solves spring problem 


i Stacker springs for IBM high 
Y speed sorter stackers are critical 
+ parts demanding zero initial tension, 


deflection at a constant rate and 
maintenance of close tolerances on 
load variations. After experimental 
work by John Evans Sons, Armco 
17-7 PH stainless steel was selected 
because it provided the critical char- 





3 acteristics at an economical cost. 
With other materials zero tension 
. could be obtained only by winding 


the spring with space between the 
coils, or by hand-setting each spring. 
The former method presented toler- 
ance problems, the latter was time- 
consuming. Beryllium copper springs 
met the requirements, but cost much 
more than stainless, The 17-7 spring 
is formed in the same way aS a 
standard extension spring. After 
forming, a 1-hr heat treatment at 
1100 F relieves forming stresses. 




















elevated temperatures. 


Contact fingers and conducting pieces take advan- 
tage of the alloy’s high conductivity and hardness at 


conductivity, 


Electrical and electronic fields 
should find wide use for this... 


Hardenable Silver Alloy 


Irreversible hardening of this recently developed silver- 
magnesium-nickel alloy provides high hardness and low 
creep rate at elevated temperatures. 


by Winthrop Warren, Metallurgist, Handy & Harman 


@ Addition of small quantities of 
magnesium and nickel to silver 
yields an alloy having unique 
hardening characteristics. Parts 
can be produced from soft mate- 
rial that is as readily worked as 
fine silver. After shaping to the 
final form, irreversible hardening 
accompanied by a considerable in- 
crease in strength is accomplished 
by heating in air. 

Parts hardened in this manner 
can be soft soldered or brazed 
with silver brazing alloys without 
affecting the temper. In the hard- 
ened condition, the alloy has fair 
spring properties, high electrical 
and thermal conductivity and cor- 





Terminals for rotary switches are 
typical applications of the alloy. 
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rosion resistance comparable with 
that of fine silver. 

Nominal composition of the 
standard silver-magnesium-nickel 
alloy is 99.50 silver, 0.30 magne- 
sium and 0.20% nickel. 

The alloy is available in the 
form of as-rolled and annealed 
strip down to thin gages, wire 
and hard drawn rod. Tubing is 
obtainable also on special order. 
Properties 

Properties of this alloy are 
given in accompanying tables. In 
the annealed condition, the tensile 
strength is similar to that of fine 
silver but the elongation is 
slightly lower. The two materials 
are strengthened roughly to the 
same degree by cold working. In 
the oxidation hardened condition, 
the new alloy has room tempera- 
ture properties similar to those of 
hard rolled coin or sterling silver. 
Effect of composition in the prop- 
erties of the oxidation hardened 
material is shown in a graph. 

Because hardening results from 
an irreversible change in compo- 
sition, the new alloy cannot be 
softened after heat treatment. As 
shown in the table on elevated 
temperature properties, strength 
in the air hardened condition at 


MATERIALS & METHODS 


Sub-miniature tube shields require excellent thermal 

























500 F is comparable with tha of 
work hardened material at roo 
temperature. However,  ducti 
ity at elevated temperatures 
reduced-and the material tends r 
fracture rather than creep unig 
stresses higher than the streq 
rupture values indicated. For thi 
reason, special attention must } 
given to designing for prope 
stresses. After parts are mat 
and hardened, they will not « 
commodate design errors by pla. 
tic yielding as more ductile m. 
terials do. 

The most interesting physica 
property of the new alloy is its 
high electrical conductivity. Afte 
oxidizing, it has a conductivity o 
75% IACS, a value that compara 
favorably with that of chromium. 
copper, best in this respect of the 
hardenable copper alloys. Cor 
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ductivity at 500 F is 50% IAC\ Mm ~~ 
In the oxidized condition, th 
surface of _ silver - magnesiun- baa 
nickel is more resistant to gallin Hs 
than fine silver. e 
The corrosion resistance of the Wg 


silver-magnesium-nickel alloy ' 
similar in general to that of fine 
silver. Like fine silver, it is 4 
tacked by sulfur-bearing ot 
pounds and_ sulfur-contaminatel 
atmospheres. 
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Forming 

The silver-magnesium-nickel 4! 
loy can be formed readily by dee? 
drawing, spinning, eyelettins 
bending and other convention’ 
processes. Most parts can be pr 
duced without intermediate 4 
neals, but work hardening induced 
by multiple drawing operations 
can be relieved by annealing, if 
necessary, before final forms 
Hardening must be done after 2! 
forming is completed to prevel' HM 
damage to the surface. m 


1000 psi * Tensile 
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Elastic Limit, 














PROPERTIES OF SILVER-MAGNESIUM-NICKEL 
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50% 
Property Annealed Cold Worked Air Hardened 
dness, R ell 60-65 (15T) | 50-60 (30T) 66.5-69.5 (30T) 
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ELEVATED TEMPERATURE PROPERTIES 
















































that ¢ : _ 
at roo Ultimate Strength __ ee, 98, to rupture in: 
AU Yoon 
ducti Temperature, F (short time test), psi 2 hr 100 hr 
vl} | 
Ures jg | 
tends 4 500 45,000-55,000 | 30,000 22.000 
D unde 750 | 19,000 14,000 
de 800 35,000-45,500 
Steg 1000 9000 6000 
"or this 1200 12,000-20,000 
nust by 1400 10,000-14,000 
prope 1500 1000 800 
> Made 





eat treatment 

If it is necessary to soften the 
aterial for further working, it 
an be annealed in air providing 
e temperature does not exceed 
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monia to prevent hardening that 
occurs if this alloy is heated in 
air above 700 F. 

The silver-magnesium-nickel al- 
loy is hardened by a process of 
selective oxidation. This is ac- 
complished commercially by heat- 
ing the material, after all forming 
operations are completed, in an 
oxidizing atmosphere preferably 
at 1350 F for a period that is pro- 
portional to the thickness of the 
material. Hardening at this tem- 
perature yields the best combina- 
tion of strength and ductility. To 
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Oxidation hardening curves for 
99.5 silver-0.27 magnesium-0.23% 
nickel strip. 


save time on parts that are not 
to be subjected to stress while 
hot, an oxidation temperature of 
1475 F can be used. The material 
cannot be softened after the oxi- 
dizing process is completed. The 
relationship time and 
temperature for a given thickness 
is shown in a graph. 

Since hardening is accom- 
plished by diffusing oxygen 
through the alloy, uniform results 
require certain precautions. Hard- 
ening should be done preferably 
in an electric furnace that can be 
held at a uniform temperature. 
The work must be clean and free 
from traces of lubricant, which 
might interfere with the diffusion 
process. Parts must be arranged 
in the furnace to permit free cir- 
culation of air. 


between 


Joining 

After hardening, parts can be 
readily joined by soft soldering 
or by silver brazing, using any 
of the standard alloys. An active 
flux, such as Handy Flux, is re- 
quired to promote flow during 
brazing. Either torch or furnace 
heating can be used. Hydrogen 
furnace brazing of the hardened 


alloy is not feasible since the 
metal is embrittled if heated in 
hydrogen. 

Applications 


The silver-magnesium-nickel al- 
loy can be used in many electrical 
and electronic applications. In cer- 
tain instances, selective hardening 
can be used to improve the opera- 
tion of the part. For example, co- 
axial cable connectors, having a 
heavy cross section at one end and 
a smaller cross section in the 
spring arms and fingers, can be 
hardened for a period selected to 
completely harden the spring end 
but leave the heavy end only 
partly hardened. 

Other applications include elec- 
trical contacts, contact arms, slid- 
ing contacts and wipers, tube 
clips, shields and clamps for min- 
iature vacuum tubes, instrument 
and relay springs. There are 
many other electrical applications 
where semi-elevated temperatures 
are encountered in which silver- 
magnesium-nickel offers attrac- 
tive possibilities. 
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Airplane window and inst 


cover are coated with transparent 
conductive film to prevent icing and 


fogging. 


A New Look at 


Transparent Conductive Coatings 


They can be used to: 


Kinescope face plate and instrument dial 


are coated with tin oxide conductive 


film to 


dissipate static charges. 


> Generate heat to prevent icing and fogging of glass. 


» Prevent the buildup of electrostatic charges. 


> Create broad electric fields to energize panel type lighting 
fixtures and wireless neon lights. 


by S. M. Dodds, Research Laboratory, Pittsburgh Plate Glass Co. 


@ Due to a unique combination 
of properties, transparent elec- 
trically conductive coatings oc- 
cupy a special niche in product 
design. Employed principally as 
resistance and grounding elements 
on glass surfaces, these coatings 
are also widely used to create 
broad electric fields in special 
lighting fixtures and in precision 
resistors that are insensitive to 
temperature changes. Because of 
their transparency, these coatings 
have been mainly applied to glass 
surfaces. However, films have also 
been successfully applied to ce- 
ramic materials, quartz, vitreous 
enamels and some metals. The 
high temperature necessary for 
film formation precludes the coat- 
ing of plastics and similar ma- 
terials, 


The coatings 

The principal type of trans- 
parent film currently used con- 
sists of a semiconducting metal 
oxide layer, whose conductivity 
depends on the number and the 
characteristics of the impurity 
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centers in its crystal structure. 
All of the coatings offered by the 
Pittsburgh Plate Glass Co. under 
the NESA trademark consist of a 
tin or stannic oxide film. 

These coatings vary in light 
transmittance from 70 to 88% 
and in surface resistivity from 25 
ohms to 10 megohms. Surface re- 
sistivity is defined as the elec- 
trical resistance of a square area 
with bus bars along two opposite 
edges and is independent of the 
size of the square and the thick- 
ness of the film. Coating thick- 
nesses range from 50 to 550 milli- 
microns (2 to 20 x 10-* in.). 

The coatings are usually ap- 
plied by spraying hot glass (at 
900 to 1300 F) with a solution of 
stannic chloride containing vari- 
ous additives. Films can also be 
be applied by dipping the sub- 
strate in the solution or by direct 
application of stannic chloride in 
the vapor phase. As indicated by 
x-ray diffraction, the coating is 
predominately made up of stannic 


MATERIALS & METHODS 





Precision resistors wit}, exjom, 
conductive coating exhibit 
change in resistance during 
perature variations, 






oxide, a compound that is ori. 
narily nonconductive and opaquy 

The coatings are strongly boni. 
ed to the substrates and are wy. 
ally harder than the subsirate 
themselves. They are chemically 
inert to common acids and cau. 
tics such as hydrochloric, nitric 
and sulfuric acids, acqua regi 
and potassium and sodium }y- 
droxide. They are also insoluble 
in many solvents such as wate, 
alcohol and acetone. 

Because of their hardness ani 
resistance to attack, coated parts 
may be handled and cleaned with. 
out damage if reasonable precal: 
tions are taken. Scratches shouli 
be avoided since they cause film 
discontinuities and may affect 
current flow. 

Although the films are unust 
ally inert to acids and solvents, 
they may be selectively or com 
pletely reduced to metallic tin by 
hydrogen. This pure tin coating 
is easily removed from the bat 
surface. Hydrogen for the reduc 
ing operation is usually produced 
by the reaction of certain acids 
with various metals (particularly 
hydrochloric acid and zinc). 





Properties 

Resistivity — Although usually 
classified as a semiconductor !" 
structure, a tin oxide conductivé 
coating possesses specific resi* 
tivity and conductance properties 
that are closer to metals tha? 
they are to semiconductors. Thes 
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rht well be termed 
aterials. Films have 
vith a specific resis- 
Hy of , x 10+ ohm-cm. A 
‘ value for bismuth 

luctive of the metals 
eption of tellurium 

ohm-cm at 64 F. 
resting to note that 
exhibit different resis- 
th different current ori- 

tations. Transverse measure- 
nts taken normal to the sub- 
rate result in resistivity values 

) to 60 times higher than those 

ade by longitudinal measure- 

ents parallel with the substrate. 
There is further evidence to 
dicate that the coatings bridge 

e gap between semiconductors 

d metals. Semiconductors have 

pgative temperature coefficients 

resistivity and metals have 
sitive coefficients. The tempera- 
bre coefficient of tin oxide films 
nn be made either positive or 
egative at will, and can be made 
ite small. Coefficients of com- 
hercial films ovary between 

0.000055 and —0.00025 per deg 

. Temperature coefficients as low 

s 0.000018 per deg F have been 

easured, and it appears that 

ero coefficients can be produced 

y more meticulous control dur- 

g processing. 

The resistivity of conductive 
ims, particularly thin, colorless 
ilms, may not be completely sta- 
ble under all conditions. Since the 

oatings are somewhat hygro- 
opic, their resistance may de- 
rease with increased humidity. 

hey are also photosensitive to 
some extent and increasing illumi- 
nation produces a decrease in re- 
sistance. Films placed in a vac- 
uum decrease sharply in resist- 
ance, but tend to recover when 
returned to normal pressures. 

Films also exhibit a slight ten- 
dency to inerease in resistance 
during aging. This phenomenon 
8 not universal, however, and 
reasons for its behavior are not 
completely understood. 

Power density—Tests indicate 
that when used in a d.c. circuit or 
nan a.e. circuit up to 400 eps, 
conductive coatings obey Ohm’s 
kw. Information on coating be- 
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havior at higher frequencies is 
not available. 

Coatings are capable of with- 
standing high power densities 
without failure. Densities of 5 w 
per sq in. are common in commer- 
cial use and densities of 6 w per 
sq in. have been tested continu- 
ously for hundreds of hours at 
temperatures over 500 F. 

Color and light transmittance— 
Useful conductive coatings can be 
applied up to about 50 millimi- 
crons in thickness before any 
color appears in the film. Higher 
thicknesses exhibit the character- 
istic color interference of thin 
films in reflected light. 

The index of refraction of tin 
oxide coatings is 2.0. This com- 
pares with an index value of 1.53 
for glass. Because of this higher 
index, coated glass reflects more 
light and transmits less light 
than uncoated glass. Light trans- 
mittance curves of glass plates 
coated to various thicknesses ex- 
hibit wave-like shapes with a se- 
ries of maxima (purple in re- 
flected light) and minima (green 
in reflected light). After the third 
color order is exceeded, the vari- 
ous colors tend to lose their iden- 
tity and the coatings appear gray- 
ish in reflected light. 

In general, thick coatings are 
less transmissive than thin coat- 
ings. There are exceptions, how- 
ever, and the relative transmit- 
tance of thick and thin coatings 
is determined to a great extent 
by their position relative to the 
several maxima and minima. 

Light transmittance values for 
three samples of conductive films 


on 0.121 in. thick lime-soda glass 
(commercial plate glass) are 
shown in the accompanying fig- 
ure. Source for these measure- 
ments was solar light. Note the 
large difference in resistivity be- 
tween coatings A and B despite 
the fact that they both possess the 
same thickness. Visible transmit- 
tance is about 88% —close to the 
maximum that can be expected 
for tin oxide films. 


Transmittance in the infrared 
region is about the same for both 
films up to about 1200 millimi- 
crons. At this point the trans- 
mittance of the lower resistivity 
sample (B) exhibits a sharp drop. 
This is in line with the theory 
that good electrical conductors are 
also good heat reflectors. Note 
also the low transmittance in the 
infrared region of sample C, 
which has a square resistivity of 
only 30 ohms. 


Heat reflectance and emissivity 
—Thin, high resistivity conduc- 
tive coatings on glass have only 
a slight effect on emissivity. As 
thicker films are applied, however, 
emissivity drops and reflectance 
goes up. 


Of two films with the same 
thickness, the film with the low- 
est resistivity will also possess 
the lowest emissivity and highest 
reflectance. Coatings of a thick- 
ness indicated by fourth order 
colors with a resistivity of 20 
ohms have an emissivity value of 
only 0.52. For this reason thicker, 
low resistivity coatings are well 
suited for use in transparent heat 
shields. 
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Coefficient of expansion—The 
temperature coefficient of tin ox- 
ide coatings is 3.8 x 10-* per deg 
F. Since the expansion coefficient 
of lime-soda glass is 4.4 x 10-6 
per deg F, it is indicated that con- 
ductive films are under compres- 
sion. Compressive strains can be 
eliminated by using a glass with 
a lower coefficient of expansion. 
The lower coefficient glasses will 
also be found to be more resistant 
to thermal shock. 

Applications 


Generation of heat—One of the 
principal applications of conduc- 
tive coatings is for the prevention 
and removal of ice from glass sur- 
faces and for the prevention of 
water vapor condensation. Most 
installations of the coating for 
deicing and defogging have been 
as windows of airplane cockpits. 
However, successful installations 
have also been made in ships, rail- 
way coaches, automobiles, street 
cars, locomotives, tank periscopes 
and various instruments. 

When used on airplane cockpit 
windows, the coating is capable of 
generating large amounts of heat 
without producing high local tem- 
peratures. In contrast, conven- 
tional heated glasses utilize small 
diameter resistance wires that are 
embedded in the laminated glass 
assembly. When power is applied, 
the localized expansion of the 
plastic interlayer around the 
wires is sufficient to cause optical 
distortion. 





Braided terminals are soldered to 
bus bars that run along opposite 
edges of coated glass surface. 


Another advantage of the con- 
ductive coating is that heat is 
generated at the place where it is 
used and there is no loss conduct- 
ing the heat to the windows. A 
typical window assembly usually 
consists of four layers: a rela- 
tively thin outer pane of tempered 
glass, the conductive coating, a 
bonded plastic interlayer and a 
second inner tempered glass plate. 
Unless the assembly is made extra 
thick for additional strength, the 
one conductive coating produces 
sufficient heat for both deicing 
and defogging. 

Depending on operating condi- 
tions, the power necessary to op- 
erate these panels ranges from 
1500 to 3200 Btu per sq ft per 
hr. To prevent overheating, con- 
trols are necessary and tempera- 
ture sensing elements of the wire 
grid or Thermistor type are usu- 
ally placed in the laminated as- 
sembly close to the conductive 
coating. 

Since they are capable of dissi- 
pating large amounts of heat 
without attaining high tempera- 
tures, coated glass panels are par- 
ticularly well suited for use in 
portable and fixed space heaters. 
These heaters are assembled with 
the uncoated glass surface facing 
the user, partly as a protection 
from electric shock and partly be- 
cause the emissivity of the glass 
surface is almost double that of 
the coated surface. An additional 
directional effect can be obtained 
by mounting a heat reflector fac- 
ing the coated surface. 

Prevention of static charges— 
Conductive coatings have been 
used for a number of years to pre- 
vent the accumulation of static 
charges on dielectric surfaces and 
on the face plates of sensitive 
electrical instruments. These coat- 
ings are usually applied in a thick- 
ness that does not show color in 
reflected light. Resistivity values 
up to 100,000 ohms have proved 
effective for this application. 

Antistatic coatings have also 
been applied experimentally to the 
outside of airplane windows. 
These coatings must be thin and 
resistivity ranges from about 1 to 
10 megohms. In this range the 
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coatings are only mildly effan:. 
in reducing electrical noige. 4), 
the lower resistivit he 
have the disadvanta of a» 
fering with radio signals 

Coatings have also 
to the inside surfac« \e fan 
plates of cathode ray tubes, Bu, 
bardment of the face plates wit 
electrons builds up a negati, 
charge that tends to repel oth. 
electrons. The coatings, by pp, 
viding a means of draining of 
this charge, help to increase ty} 
efficiency. 

Creation of electric fields 
Because of its unique combin. 
tion of transparency and cond. 
tivity, conductive coatings are of. 
ten used to create special lighting 
effects. In a typical applicatioy, 
phosphors incorporated in a (i. 
electric are applied over a condy. 
tive coating on glass. A metallize 
electrode is applied over the phos. 
phor layer. Excitation of the 
phosphors in an alternating fieli 
produces light that is emitted 
through the glass. Principal appli- 
cations include clock faces ani 
light switch covers. 

A broad high frequency field 
can also be used to activate neo 
signs without any direct electric 
connection to the various letters 
Electrodes for the signs consist 
of a single glass plate with a di 
vided coating. Letters placed close 
to (but not necessarily touching) 
the electrodes light up when the 
electrodes are energized. The 
wireless feature of these sign 
permits letters to be changed 4 
will. 

Precision resistors—As mel 
tioned previously, the temperature 
coefficient of resistivity of 1 
oxide conductive coatings is quitt 
small and can be made positive 0 
negative during the coating pro 
ess. Consequently, coatings ¢ 
be made that exhibit little chanst 
in resistance as the temperaturt 
changes. This property and the 
chemical stability of the coating, 
make it ideally suited for use ™ 
precision resistors. These compe 
nents show little change in resi* 
tance over a wide temperature 
range and are available in tubt- 
lar, flat and solid rod shapes. 














































Tubelike molds are held 
to 0.002 in. tolerance on 
curvature over their entire 
length and 0.001 in. on 
concentricity. Core of roll- 
er is held concentric by 
precision spiders. 
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A new type of silicone rubber 
containing vinyl groups is being used 
icy fiel MMto produce large as well as small 
ate neon diameter letterpress rolls. The rolls, 

electric molded by a special hydraulic pro- 

letters, cess, have extremely accurate diam- 
consist eters, a glasslike finish and a good 
th a die Mme ond to the core. 

In making rolls the usual process 


ed close 

wera is to wrap rubber over a steel core 
. and then grind it to a special diam- 
en the 


eter, At the Roller Corp. of America, 
d. The @¥the new silicone rubber, developed 
e signs by Union Carbide & Carbon Corp. 
nged at (See M&M, July ’56, p 180), is first 

milled into a doughy state, too soft 
3 met for sheeting and wrapping. After 
erature placing the rubber in a cylindrical 
of tin container it is put into a 300,000-Ib 

hydraulic extrusion press, The rub- 








is quite ber is then forced through a series 

itive oF of diffusion heads that further mix 

1g proc: BAR the material and disperse any air Rubber is shown extruding from filled mold. Mold is then locked | 
gs cal am the stock into minute particles. by heavy steel caps firmly closing both ends and is placed in an 
change fe ftom these heads the rubber flows cues for. curing for 2 hr at $80 F. | 


erature into a mold of hardened die steel 
nd the fae “th 5 to 8 microin. finish. 
The capped mold is placed in an 


-oating, 
use it We for curing at 2 hr at 380 F. 
compo- During this process, extreme vulcani- 


tation pressures are built up so 
n resis that the end product is a roller with 
erature a dense structure with no ply separa- 
1 tubt- tions, A calculated shrinkage of 1/32 
es, i, permits roll to slide out of mold. 
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Aluminum and zinc die castings are u 
for functional parts of transmissions anc 


>» Load-carrying par 


for: 


> Intricate shapes 
> Attractive finishes 


@ Zinc and aluminum die castings 
are now used in every section of 
the American passenger automo- 
bile. The increased number of in- 
terior accessories and the use of 
heavier exterior trim have played 
a significant part in the record 
job shop die casting sales reported 
for 1955. However, a survey com- 
pleted by the American Die Cast- 
ing Institute also reveals a steady 
gain in the number of functional 
parts using zinc, aluminum, and 
magnesium die castings. 

As a result of this demand, job 
shops shipped 117 million pounds 
of aluminum die castings for au- 
tomotive parts and 327 million 
pounds of zinc. Previous high for 
aluminum was 57 million in 1954, 
and for zinc, was 173 million in 
1950. 

Transmission and engine parts 

Savings in machining opera- 
tions as well as weight have re- 
sulted in the use of die castings 
for load-carrying parts. Outstand- 
ing among these are aluminum 
die-cast torque converters used in 
automatic transmissions. In some 
cases this represents a redesign 
from cast iron with consequent 
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Die Castings 


serve autos from engine to trim 


XQ 


sed by Chrysler 


1 accessories. 





ts 


reduction in machining and finish- 
ing operations. Most stators are 
also aluminum die castings. 

A prime example is the 1956 
Chrysler line. The torque con- 
verter housings, weighing about 
10 lb, are among the largest die 
castings produced anywhere on 
a full production basis. The trans- 
mission extension, with 65-lb 
weight and 12-in. length, and the 
impeller cover, weighing from 
914 to 11 lb, are also aluminum 
die castings. This complex unit is 
held to production tolerances of 
0.002 in. 

Integral parts of transmissions 
are now being die cast, including 
the valve body assemblies of au- 
tomatic transmissions. The dies 
for the Studebaker valve body 
assembly have as many as 48 in- 
serts in each section of the two- 
cavity die. 

Many engine parts have also 
been designed as die castings. In 
the Chrysler line, valve bodies 
(units with integral oil channels 
and valve ports) are aluminum 
die castings ranging in weight 
from 0.2 to 1.4 Ib. Other engine 
units include governor bodies and 
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Magnesium die castings were chosen by O/ 
this steering column shroud. 


















carburetor parts. m 
Steering assemblies, both stanjfiliiesemb 
ard and power, use many di caifmmame P 
components. General Motors «. The 
gineers specified five differey 
die cast parts because of the sy. 
ings in weight, the simplicity ¢ 
design and the economies inher. 
ent in mass production. 
Interiors and accessories as a 
The ability of die casting iM. b 
hold close tolerances, permit in. 
tricate shapes and cut materia 
cost and weight are factors that 
account for the trend to compla 
die cast instrument panels and in- Mp zi 
terior components. ar, \ 
The 1956 Chrysler New York- 
ers and Windsors use a 22-lb zinc Hipnl; 
die cast panel formed in three set- Hiinc 
tions. It is cast with cutouts for : 
all dials, radio components, but- 
tons, switches, glove compart 
ment, clock, and radio speaker 
grille. Other parts include push- 
button transmission control hous 
ings, bezels and glove compalt: 
ment doors. Smaller units, such 
as the interior light housing, 
heater control and _ windshield 
wiper knobs are also die cast. 
Using a die cast instrumet! 
panel as the base for mounting 
individual units fulfills both func 
tional and decorative require 
ments. Oldsmobile and Cadillac 
panels are so designed, with the 
Cadillac unit being one of the amW 
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heze! trol panels, defros 
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dometer assemblies. 
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dies, 4! 
al of spe 
terior trim and units 
The corrosion resistant quali- 

of die cast components and 

possibility of plating with at- 
tive wear resistant finishes 
. an extension of their 

» for exterior parts. In addi- 

on, the trend to larger and heav- 

its has upped the consump- 
‘ die castings. Among the 
®.rts involved are: grilles, door 
andies, window trim, bezels, 
maments, head and tail light 
kcemblies, lock units, moldings, 
ame plates, emblems and frames. 
TS ep. The dual purpose quality of die 
fferen Mi. stings (function and beauty) is 
he sav-fmmecn in the Pontiac’s use of zinc 
city off/mor rear compartment door han- 
inher-mles formed in the shape of the 
tar Chief emblem. The 27 series 
as a rear compartment door han- 
le bezel that is an ornamental 
ircular bezel used in conjunction 
h the gull-winged ornament as 

deck lid handle. 
Chevrolet employed over 33 Ib 
f zine die castings in the 1956 
far, with the major portion speci- 
ed for exterior parts. Dodge had 
nly six applications for die cast 
linc exterior parts in 1955, but 

iiteen in 1956. 

Stamped assemblies are being 
eplaced in increasing numbers. 

incon, for example, used a 
stamped unit for its front fender 
xtension headlamp in 1955, but 
Switched to a die casting in 1956 
or this unit as well as tail and 
arking light assemblies. Other 
Ford divisions followed suit and 
estimated zine averages for the 
Ford line are: Ford, 25 Ib; Mer- 
ciry, 36 Ib; Lincoln, 40 Ib. 

There is every indication that 
this upward trend in the use of 
die castings will continue, partic- 
ularly in functional applications. 
Weight reduction has been an in- 


Transmission parts such as the flywheel housing and rear bearing retainer 
of this Pontiac unit are being redesigned as aluminum die castings. 


Instrument panel of Chrysler is three-section zine die casting weighing 22 lb. 
Components to be mounted on panel are also die castings. 


creasingly important factor in 
recent years and the use of light 
metals has helped offset the weight 
increases due to power accessories 
and automatic features. Now, 
with the addition of air condition- 
ing equipment, weight is more 
critical than ever. 


Another look into the future is 
provided by the fact that Doehler- 
Jarvis is now producing six-cylin- 
der engine blocks of 50-lb weight 
on an experimental basis (see 
M&M, Feb ’56, p 99). A die cast 
V-8 aluminum block is also under 
development. 


Exterior units, such as the tail and back-up lights of the Continental Mark 
II, are zine die castings tending to become larger and heavier. 
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rail steel. 


Furniture frames make use of rail Hay tedders use many rail steel parts. 
steel sections. 
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tively than any other heavy pro Ra 
uct of industry. Consequentl, BRimo: 
when rails are removed from se we 
vice, much of the steel becom iir,;. 
raw material for the producti Mis + 
of other preducts, rather tha Gib ive; 
being scrapped. Such products att 
used in agricultural machine, 
industrial equipment, houseboli 
furniture and construction. 
Trade name for steel sectiot 
hot rolled from standard railroa 
Tee rails is Rail Steel. Thes 
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ie \ ie. a ‘ai 
o / | i rails are produced under rigid 
\ specifications from deoxidized cal Carb 
| ; _—_ bon steel and only those rails tha! hn 
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Typical Flange Sections in producing rail steel products i Sil 
Major reason for removal of ! 
Typical rail steel sections from a standard rail, rail is partial wearing down “HMM +s 
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Rails taken out of service by 
be railroads are classified as rails 
br rolling, relayers and scrap. 
he term rails for rolling is ap- 
ied to the grade of rail that can 
» utilized by rolling mills for 
ling into other products. A 
ail for rolling must be free from 
ends or kinks, vertical camber, 
tteral camber exceeding 2 in. per 
0 ft length, head wear exceeding 
% of the original head section, 
nd side flow that exceeds 14 in., 
s slivered, or will lap in rolling. 
Evolution of rail steel sections 
s shown graphically. In all cases, 
xcept where large rails are re- 
olled into smaller mine rails, the 
ail is slit into head, web and 
lange billets each of which is 
olled into a definite section. 

Rail steel can be produced in 
lmost any rollable shape that has 
weight less than 5.5 lb per ft. 
This limitation is set by the size 
Mf the rail steel billet. For a 
tiven strength, the section is 


lighter in weight than that of any 
other commercial carbon steel. 
Some of the many shapes that can 
be produced are indicated in the 
graph. 

Properties 

The chemical composition is un- 
changed during service on the 
railroad, but unlike the rails, rail 
steel products are not sold to 
chemical specifications. Mechani- 
cal properties govern. Rail steel 
has a guaranteed minimum yield 
point of 50,000 psi and a mini- 
mum tensile strength of 80,000 
psi. Average actual yield point is 
above 65,000 psi and actual tensile 
strength ranges from 100,000 to 
130,000 psi. 

On annealing in the range 1250 
to 1800 F, strength falls about 
10% below the as-rolled strength 
and Brinell hardness ranges from 
190 to 228. 

No general elongation require- 
ments are specified. For rein- 
forcing bars, it is usually required 
that the elongation in 8 in. be 
equal to or greater than 1,000,000 
divided by the tensile strength in 
psi. Average values for rail steel 
containing from 0.52 to 0.80% 
carbon are 16 to 20% elongation 
and 29 to 38% reduction of area. 

As can be noted in the table of 
chemical requirements for rails, 
the carbon content ranges from 
about 0.5 to 0.8%. Rail steels are, 
therefore, high carbon steels and 
are subject to the same limita- 
tions in working as other high 
carbon steels. They are consid- 
erably harder than the low carbon 
steels and can be cold formed only 
to a limited extent but can be hot 
formed readily. Machinability is 
similar to that of other high car- 


COMPOSITION OF RAIL STEELS! 





Nom. Weight, Ib/yd 





81-90 91-120 121 and over 





bon steels and the index (based 
on B1112 steel as 100%) is about 
45 to 55%. 

Rail steel or combinations of 
rail steel and mild steel can be 
joined by standard are welding 
procedures using low hydrogen 
electrodes. A minimum groove 
angle of 60 deg and a root spacing 
of 4% in. is recommended for butt 
welds. Temperature should not be 
lower than 50 F and rapid cooling 
after welding should be avoided to 
eliminate quench effects. 
Applications 

Best known application of rail 
steel is in concrete reinforcing 
bars where it has served for about 
40 years in the construction of 
many buildings, bridges, super- 
highways and other large struc- 
tures. Steel fence posts ani high- 
way markers also consume large 
quantities. 


However, there are many other 
applications. In the automotive 
industry, rail steel is used for the 
production of bumper supports 
and jacks and jack handles. Seed- 
ing, cultivating and harvesting 
implements in the agricultural in- 
dustry use many parts produced 
from this material. In the equip- 
ment fields, shelving, storage 
racks, lockers, conveyors, tools, 
hoists and grinding balls are 
typical parts produced from rail 
steel. Among other products are 
steel lawn furniture and bed 
spring frames. 


New uses are being developed 
regularly. A manufacturer of 
farm tools designed a new plow 
blade that the designers decided 
had to be produced from billet 
steel. However, a new roll section 
was developed and the part was 
rolled from rail steel. The prod- 
uct was produced at much lower 
cost than had been anticipated. 
This attempt to develop new uses 
has expanded since World War II 
because manufacturers, faced with 
the inability to obtain sufficient 








; that I CAtDon, 9% 0.64-0.77 0.67-0.80 0.69-0.82 
sed a enaanese, % 60-0. 0.60-0.90 0.70-1.00 0.70-1.00 
, Phosphorus, % (max) 0.04 0.04 0.04 0.04 
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steel for their needs, have experi- 
mented with rail steel and have 
found that this material can be 
used in many previously unex- 
ploited applications. 
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Versatile Reinforced Plastics 
Solve Design Problem 


The many forms and grades of reinforced plastics allow the designer to choose fron] 


wide range of properties and characteristics in solving tough design problems. 


by G. A. Ebethare, Synthane Corp. 


The Problem 


A rewind bobbin had to be de- 
signed to allow quantity produc- 
tion of rayon yarn with a mini- 
mum of down-time. In producing 
rayon, the raw filament is firsi 
wound on bobbins from which it 
is later rewound to produce de- 
sired twist. To minimize vibra- 
tion at the high speeds at which 
bobbins rotate, they must be as 
light as possible, almost perfectly 
concentric and accurately dynam- 
ically balanced. 

Since considerable shrinkage of 
the rayon may occur with chang- 
ing moisture conditions, the bob- 
bin’s barrel must resist high 
crushing forces, and the bobbin it- 
self must not be affected by mois- 
ture. And finally, the whole struc- 
ture must be durable enough to 
withstand rough handling during 
installation or removal, or during 
normal shop handling. 


Bobbins are large, to minimize handling. They stand 10 in. high with ¢ 
disks 7 in. in diameter and are capable of holding 9 lb of yarn. 
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e Solution 


different materials are 
led in this unique bobbin design 
meet end service and fabrica- 
n requirements. Bobbin con- 
kis of 1) steel center tube; 2) 
brrel made of grade XX paper- 
ise phenolic laminated tubing; 
center cone section consisting 
a cloth-base phenolic macer- 
ed molding; 4) top end disk 
nde of grade L-RF cotton mat- 
sed phenolic laminate sheet; 
id 5) bottom end disk consisting 
a paper-base phenolic macer- 
ed molding. 


4 ive 


op disk is machined to a high degree of accuracy 
om L-RF grade cotton mat reinforced high pressure 
ne holic laminate. Material was selected because of its 
igh impact qualities, good machinability, good dimen- 
nal stability, and its ability to maintain a smooth 
itface over which the rayon yarn travels when spools 
* loaded and unloaded, It also has low moisture ab- 
rption, essential for textile bobbins which are sub- 
cted to relatively high humidity conditions, Holes 
ust be accurately located to aid dynamic balancing. 


Bobbin’s barrel is machined from grade XX paper 
base phenolic high pressure laminate tubing. The mate- 
rial was selected because of its ability—in relatively 
thin sections—to resist the high radial compressive 
forces of the shrinking nylon. Also the material has 
good machinability. Since concentricity of the barrel is 
essential for dynamic balance, the outer diameter is 
turned to accurate dimensions. To insure accurate dove- 
tail fit with end of cone section, i.d. and end facing of 
barrel are also machined to accurate dimensions. 


AUGUST, 1956 ¢ 117 











Cone section consists of a cloth-base phenolic 
macerated molding. A molding is used for this 
complex shape because of the substantial mate- 
rials savings effected as compared with a ma- 
chined shape. The cone has a hub which fits over 
the central steel cla: ‘ing tube. It also has a 
stepped outer edge which fits into the barrel. 
These surfaces are machined simultaneously to 
ensure concentricity with spindle axis. 


Accuracy and concentricity 
of the completely assembled 
bobbin is then checked by 
turning bobbin while gages 
contact critical areas. Bobbin 
is then checked for dynamic 
balance and small weights 
are added to correct any un- 
balance. Balance is corrected 
to 1/100 oz-in. at a speed of 
1800 rpm. 
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After end disk, barre] and cone bobbin are assembled thy 
are locked together with center metal tub, the end of whith; 
peened or turned over. Assembly is then rigidly clamped j 
special machine shown which precision bores the inside of th 
metal tube for accurate mounting on spindle. A slide the 
carries the two bobbins to the right where two boring tu 
produce accurate, concentric inside diameters at the love 
end of the inner tube. 





nbled they 
f whith d 
lamped j 
ide of th 
slide the 
ring took 
the lower 
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improved plastics boat 


An improved hull surface for a plastics outboard motor 
boat has been developed by Winner Mfg. Co. by using 
Du Pont’s Orlon acrylic fiber. As shown in the above 
photograph, a needled batt of Orlon is placed over the 
glass fiber matt to reinforce the outboard surface. The 
plies are impregnated with polyester resin and the hull 
molded under heat and pressure. The mechanically bonded 
nonwoven batt of Orlon gives the hull a smooth surface 
and resistance to impact, abrasion, sunlight, water corro- 
sion and microorganisms. 


Fiberglass dinghy 


This all one-piece fiberglass tender 
is nonsinkable. If swamped it has 
sufficient flotation to sustain two per- 
sons and a small outboard motor. 
Marketed by Aero-Nautical Boat 
Shop, Inc., it is 6 ft 10 in. long, 
weighs 35 lb, has a 42-in. beam and 
sealed in lengthwise seats, 
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Polyethylene washers 


Three hundred washers at a time are ford 
of red polyethylene by rapid injection moldy 
for use as seals in pencil size batteries. 7, 


flow properties of the material, Tenite 


ethylene made by Eastman Chemical Produ 


Inc., makes possible the casting of som 
washers an hour. 
The washers strip easily from the 


casting when it comes from the mold. They 
over the dry cell batteries with the cell’s zinc cy 
crimped over their outer edges. The resiliaj 
washers make good insulators and will not bre 


or corrode. 


Unicellular rubber floats 


Punctures and vibrations cannot affect float 
of hard unicellular sponge rubber, made by Ru 
ber Products Div., Parker Appliance Co. Tl 
floats are suitable for use in water, gasolilt 
including aviation fuels, oil and other liquis 


over a wide temperature range. 


Consisting of minute sealed cell structures 
the material is lighter than cork, It resist 
fungus growth, needs no \protective coating 
maintains stable weight and volume and is 10 
subject to waterlogging. The material can ® 
drilled, machined and molded _to shape with * 
without metal mounting arm. It has a speci 


gravity of 0.14. 
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SHIELDING COOLANT FUEL STRUCTURAL CONTROL REFLECTOR 
water water uranium aluminum molybdenum boron steel water 
cement and _ liquid metals uranium ceramics — stainless steel _ titanium cadmium heavy water 
concrete sodium-potassium thorium nickel alloys silicon carbide | samarium oxide beryllium 
iron mercury thorium oxide zirconium cermets gadolinium oxide _ beryllium oxide 
lead lead-bismuth magnesium plastics and hafnium oxide graphite 
tantalum gases elastomers metal hydrides 
bismuth helium 

t floc RE boron nitrogen 
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MATERIALS & METHODS 
MANUAL No. 129 Materials are currently the limiting factor in utilizng the 
This is another in a series vast quantities of thermal energy released by nuclear fission. 
of comprehensive articles on : ; ‘ ° ‘ ° ‘ ; 
engineering materials, These Selection criteria for engineering materials used in the design 
sections provide the reader and construction of nuclear power reactors include such 
via useful data on charac- unprecedented demands as low neutron absorption and resist- 
cnstics and uses of mate- ance to radiation damage. This manual surveys those materials 


tials, part . ; } 
parts and finishes. now available that can be or have been used in harnessing 
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) was See 


Sixty thousand kw nuclear power plant to be located at Shippingport, Pa. Operated by the Duquesne Light (o, 
the pressurized water reactor system will be used to produce saturated steam at 600 psi. Insert is a schematic diagran 


of the reactor system. 


STEAM 
GENERATOR 


Materials Selection Factors 


@ As in any materials selection 
problem, the choice of materials 
for nuclear reactor components is 
governed by the intended end use 
of the component. The construc- 
tion of the reactor power plant 
requires the use of structural ma- 
terials for the reactor framework, 
cooling systems, control mechan- 
isms and remote handling facili- 
ties. 


In addition to this general cate- 
gory of materials, the basic com- 
ponents within the reactor itself 
demand a special kind of mate- 
rials selection. These units include 
the shielding to contain the dan- 
gerous radioactivity, the control 
elements to adjust the reactor 
power level, the reflector to scat- 
ter escaping neutrons back into 
the reactor core, the moderator to 





Engineering data on materials 
for nuclear use are expressed 
in the metric system. Presenta- 
tion of materials data by this 
system has become traditional 
in the nuclear field. In this 
manual, therefore, we depart 
from our style of presenting 
engineering porperties in the 
fps system to conform with 
standard operating practice 
among nuclear engineers. 

The reader will also note that 
the manual discusses nuclear 





Editor’s Note 


fuels and coolants. These are 
not engineering materials in\ the 
traditional sense, and, therefore, 
would not normally fall within 
the editorial scope of MATERIALS 
& MeTHops. However, the editors 
feel that for a comprehensive 
treatment of the problems in- 
herent in reactor design and 
construction, the behavior of 
these materials in the reactor 
environment is basic to under- 
standing the principles on which 
nuclear engineering is based. 
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Combustion Engineering, | 


slow down fast neutrons to ip- 
crease their probability of 
ture by the nuclear fuel, 
coolant to remove heat from t! 
reactor the fertile material (tho- 
rium 232, uranium 238) to ab- 
sorb excess neutrons to produc 
new fuel, and the nuclear fud 
(uranium 232, plutonium 
uranium 235) to sustain the chal! 
reaction. 

The most important consider 
tion in the selection of reacto 
materials is their neutron )- 
sorbing characteristics. Other fat: 
tors which influence choice al 
heat transfer properties, suscept! 
bility to radioactivity, corrosi0 
resistance, radiation damage !* 
sistance, and ease of chemical 
processing. In addition, the selet- 
tion criteria also include such él 
gineering requirements as stabil: 
ity at operating temperature, low 
thermal expansion, high therm! 
conductivity, satisfactory mecha? 
ical strength under conditions of 
service, ease of fabrication, avail: 
ability and reasonable cost. 
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eutron ibsorption 


Neuti absorption properties 
‘nherent characteristics ol 


nd vary with the en- 





neutrons interacting 
ucleus of the element. 





xpressed in terms 01 
sorption Cross Sections 


ticular nucleus and are 





+ TNé 


h measure of the probability that 
bn inco? ing neutron will interact 
vith the nucleus being bom- 
Bharded, and be absorbed. The nu- 
merical designation of the absorp- 
tion cross section 1S given in 


“barns” (1 barn=10-°* sq cm per 








nucleus ). 

Neutron absorption properties 
sre a limiting factor in thermal 
reactors; however, they are less 
serious in intermediate and fast 
freactors as the cross sections gen- 
erally decrease with increasing 
ene rgies. 

The need to conserve neutrons 
to sustain the chain reaction or 


B produce new fuel makes it neces- 
Fsary to use only those materials 
fin the active core of the thermal 


reactor that have low neutron _ab- 
sorption in order to keep the 
critical mass—the minimum quan- 
tity of fissionable material that 


twill sustain the chain reaction— 
= ata minimum. On the other hand, 
Scontrol rods that maintain the 


power level of the reactor by ab- 


s sorbing a portion of the neutrons 


being produced must be fabri- 


pcated from material having a 


high degree of neutron absorp- 


tion, 

Nuclear requirements have in- 
troduced a new concept of purity 
into materials selections since the 
presence of even minor amounts 
of elements with a high neutron 
absorption cross section may rule 
out the material for service in 
the reactor core. 


Radiation damage 

The effects of nuclear radiation 
on the physical properties of re- 
actor materials is a paramount 
problem. Physical changes in 
metals due to radiation’ exposure 
depend on atomic number, melting 
Point and erystallographic struc- 
ture, 

Radiation exposure produces in- 
creased electrical resistance, hard- 











How Thermal Reactor Works 


Reactors are basically of two 
types, homogeneous and hetero- 
geneous, In the homogeneous typ« 
the fissionable material or fuel is 


distributed uniformly through- 


out the active reactor, but in 
the hetrogeneous type it is local- 
ized in some form of structural 
unit. Reactors are further classi- 
fied according to the energy of 
the neutrons used to produce the 
greatest percentage of fissions 
in the system. This division is 
into three general classes: fast, 
intermediate and thermal, in 
which the effective fission induc- 
ing neutrons have about 100,000, 
1,000, or 0.1 electron volts of 
energy respectively. Reactors 
are also described according to 
their use as research reactors, 
production reactors, and power 
reactors. 

Of the three general classes, 
thermal reactors are at present 
of principal interest for the 
production of nuclear power, 
although both the fast and inter- 
mediate reactors are also receiv- 
ing attention for nuclear power 
production. 

Fission 

In a thermal reactor the 
energy is generated in the re- 
actor core by the fission of the 
fuel, which is in solid or liquid 
form. To produce a chain re- 
action in a thermal reactor it is 
necessary to slow down the fast 
neutrons set free during fission 
so that they may be captured by 
other fissionable material nuclei. 
This slowing down process is 
brought about by surrounding 
the fuel with a material that 
has a low atomic weight and the 
property of scattering neutrons 
without absorbing them. Such a 
material is known as a mod- 
erator and in the case of many 
existing heterogeneous reactors, 
graphite is used for this pur- 
pose. Among the other materials 
suitable for such application are 
light and heavy water, beryllium 
metal and beryllia. 

To increase the efficiency of 
the fission process a reflector 
composed of a material capable 
of reflecting neutrons back into 
the core is provided. Graphite is 
commonly used for this purpose 


in heterogeneous reactors and in 
some designs the moderator and 
reflector are combined as one 
component, 
Heat removal 

Removal of heat from the re- 
actor core is accomplished by 
circulating a coolant or heat 
transfer medium through it at 
a rate sufficient to prevent the 
fuel from exceeding a safe op- 
erating temperature. Materials 
in use or under consideration as 
coolants include gases, such as 
air, CO. or helium and liquids 
in the form of water, molten 
salts or molten metals. In the 
case of power reactors, the cool- 
ant leaving the reactor might 
be passed through a heat ex- 
changer that transfers the heat 
from the coolant to a separate 
thermal system where it may be 
used in the conventional manner 
for steam generation. If the 
coolant is a gas it may be sup- 
plied directly to a gas turbine. 
Reactor control 

For regulating purposes, con- 
trol rods composed of high 
neutron absorbing substances 
such as cadmium or boron are 
used. The reactor and primary 
heat transfer cycle must be sur- 
rounded with materials that act 
as barriers to neutrons and 
gamma rays, which provide a 
serious health hazard. These 
barrier materials are known as 
shields. The bulk of the shielding 
in use at present is composed 
of hydrogenous materials, lead 
and concrete. In reactors em- 
ploying the “breeding process,” 
fertile materials, thorium 232 or 
uranium 238, are contained in 
structural units or are used in 
the form of slurry “blankets” 
and so located to produce new 
fuel by absorbing excess neu- 
trons generated during fission. 

For every gram of fissionable 
material expended, almost a 
gram of fission products is pro- 
duced. Some of these fission 
products are high neutron ab- 
sorbers and tend to “poison” the 
reactor, that is, reduce its re- 
activity. To correct this condi- 
tion, the “poisoned” fuel must 
be periodically removed from the 
reactor for reprocessing. 
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MATERIALS APPLICATIONS IN POWER REACTORS 














(North American Aviation Co.) 





Fuel Moderator 
Reactor Type Fuel Elements Cladding Reflector Coolant 
. 
OPERATING—PAST OR PRESENT 
APSI, Russia (30MW electricity) T ¥, enriched Hollow tubes | Stainless steel Graphite Water 
U-? alloy Ncret. 
Borax 1-2-3, Arco, Idaho (Argonne Na- T 90% enriched Plates Aluminum | Water Water ONcrete 
tional Laboratory) U-Al Alloy 
Experimental Breeder Reactor (EBR), FB 90% enriched Rods Stainless steel | Graphite NaK> ron 
Arco, Idaho (Argonne National Labor- U; Natural U con 
atory) 
IN ADVANCED DESIGN OR CONSTRUC- 1 
TION 
Pressure Water Reactor T | Enriched U-Zr | Plates Zircaloy-2° | Water Water Concrete-art 
(PWR), Shippingport, Pa. alloy; Natural pellets | 
(60MW electricity) U0. 
(Westinghouse-Duquesne Project) 
Calder Hall, Cumberland, England T Natural U Rods - Graphite C0. Concrete 
Dounreay, Scotland FB Unspecified Unspecified Unspecified — | Sodium or NaK Concrete 
Homogenous Reactor Test (HRT) Oak FB U0». S04 in — —-— | Heavy water | Heavy water Barytes graye 
Ridge, Tenn. Heavy water water, concret 
(90% 
enriched U) 
Sodium Reactor Experiment T 2.8% Rods Stainless steel | Graphite canned | Sodium Concrete 
(SRE) Santa Susana, Calif. enriched U | inzirconium | 
| 
| 





®* Type: T—thermal; FB—fast breeder 
> Sodium (44%) potassium (86%) alloy 
© Westinghouse designation, Zr—1.5% Sn. 


ness and tensile strength. After 
exposure, metals have higher yield 
strength, lower percentage elon- 
gation and somewhat higher duc- 
tile-brittle transition tempera- 
tures. The amount of change is 
apparently smaller for’ cold 
worked than for annealed metals. 

Plastics, unfilled, are badly af- 
fected by radiation; mineral-filled 


plastics such as those containing 
asbestos are much more stable. 
Organic lubricants and fluids are 
also subject to radiation damage. 
In general, polyphenal derivatives 
are more stable than hydrocar- 
Because of the radiation 
damage effects in organic com- 
pounds, inorganics are used wher- 
ever possible. Metal gaskets, seals 


bons. 


NEUTRON ABSORPTION CROSS SECTIONS 

















Ceramics Melting Point, C | Metals Melting Point, C 

'Gd.0; 2300 Cd 321 

Hichs ) HfO, 2810 B 2300 
ie es Hf 1700 
— — W 3410 

(TiO, 1830 Ti 1800 

| Ni 1452 
Intermediate* < Cr.0; 2275 Cr 1615 
me —_—— Mo 2620 

— — Fe 1535 

Al.0; 2040 Na 98 

Zr0. 2700 Al 659 

_ SiC 2200 Zr 1900 
MgO 2800 Mg 651 
BeO 2530 Bi 271 

C — Be 1350 








* Low—up to 1 barn 
Intermediate—1 to 9 barns 
High—above 10 barns 
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and couplings are used in place of 
usual organics; graphite or mo 
lybdenum disulfide is used instead 
of conventional organic lubricants 

Ceramics are less resistant t 
the effects of severe irradiation 
than metals. There are indica 
tions, moreover, that in some ce. 
ramics these effects will “sell: 
anneal.” Radiation effects 
ceramics are generally smaller a 
high temperatures and_ physical 
changes produced by irradiation 
will generally be removed at ele 
vated temperatures. 

Radiation damage data may bt 
quoted in terms of integrated 
thermal flux, which is the product 
of the thermal flux (nv, where? 
equals the number of neutrons 
per cu cm, and v equals speed it 
em per sec) and exposure time 
(t in sec). 

Cladding 

The fuel bearing core of the 
fuel system must be clad to pro 
tect the fuel from corrosion. The 
selection of cladding materials } 
governed by resistance to corre 
sion and measure of protectiol 


offered to the fuel. Diffusion be 


tween clad and core should be 
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The clad is either 
the fuel in which case 
limensionally with the 


4 ay contain a thermal 
4 1s liquid sodium be- 
7 ie] and the clad 
: tings of such alloys 
# um-tin, zirconium-tin, 
ainless steel are of present 
Enterest. Aluminum alloy clads are 
B)imited low temperature opera- 
Bons low 200 C with water. 
Bivconium and zirconium alloys 
Bay be used at higher tempera- 
Biures with 540 C as a probable 
q ner limit. Stainless steel may 
Bho ised up to 650 C or so and 
molybdenum has a probable use 


limit up to 1870 C in oxygen free 
atmosphere. Both iron base alloys 
and molybdenum, however, have 


Frelatively high thermal neutron 
Sabsorption cross. sections and 
Sceould be used only with enriched 


r 


10] 
itl. 


) Heat transfer 


Heat is liberated inside the 


Snuclear fuel and passes outward 


in contrast to conventional chemi- 


fcal combustion where heat is ap- 


plied to the outside and travels 
inward. For this reason, practical 
operation of reactors designed 


iwith high power densities impose 


severe heat-removal problem. 


s The solution is limited by the 
f availability of materials with ade- 
f quate resistance to thermal rup- 


ture. 
Radioactivity 

The problem of developing 
dangerous radioactivity in the re- 
actor component materials as a 
result of neutron capture can pose 
serious difficulties in the mainte- 
nance and repair of materials ex- 
posed to a high neutron flux for 
an extended time. Therefore, 
preference is given to materials 
that do not become radioactive 
by neutron capture or develop 
only weak gamma-free radiation 
of short duration. 

Among the principal elements 
that cause difficulty by induced 
radiation are chromium, manga- 
hese, cobalt, copper, zinc, tanta- 
lum and tungsten. While none of 
thes is likely to be useful in pure 
form as a reactor material, they 
must be given consideration when 





CALDER WORKS REACTOR 
GAS _ FLOW 
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United Kingdom Atomic Energy Establishment 


Gas cycle power reactor being constructed at Calder Hall in England. 
Reactor uses carbon dioxide as the coolant. 





Babcock & Wilcox Co. 


This internal thorium convertor type reactor will generate 236,000 kw. 
Planned by Consolidated Edison Co., it will be located at Indian Point, N. Y.., 
and will be moderated and cooled with water. 


they appear as alloying elements and erosion resistance arise in 
or impurities. many reactor designs as materials 
Corrosion are considered for use in the new 


Major problems of corrosion environments accompanying nucle- 
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ar energy applications. Galvanic 
corrosion may result between two 
different metals, or between a 
nonmetal and metal, when in con- 
tact with each other in a liquid 
medium such as water or liquid 
metal. Corrosion can also occur 
when temperature differences ex- 
ist in a system where certain liq- 
uid metals are circulated. In this 
phenomenon known as “mass 
transfer,” the structual metal is 
dissolved by the liquid in the 
high temperature region and then 
deposited in the cooler zone. 

















The use of inert gas as the 
working medium in reactor serv- 
ice offers the best possibility for 
minimizing the corrosion problem. 
Erosion would be a consideration 
in a gas system if solid particles 
found their way into the gas 
stream. In reactors where air was 
circulated, oxidation would be a 
potential cause for failure. Liquid 
metals and fused salts impose the 
most difficult corrosion conditions, 
although corrosion is an impor- 
tant consideration in aqueous sys- 
tems operated at elevated temper- 


Structurai Materiais 














Combustion Engineering, Inc. 


Shippingport reactor stands more than 30 ft tall and weighs approximately 
230 tons. Head of vessel is removable to permit reloading reactor. 
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atures and pressures. 
Corrosion rates may he 








alte 
by irradiation, and this fa, 
must also be considered jn oy, ; 
ating the corrosion resistane . 8 


materials intended fi 
service. 
Chemical processing 

The character of a materia] ,. 
lected for fuel elements or fo) 
materials must be such that jt ; iM 
amenable to chemical procesgip, 4 
to reclaim the valuable fissiong}), 
materials after they have he 
removed from the reactor. 


Structural materials used wit). | 
in the reactor must be selected » ie 
the basis of low neutron absorp. 
tion characteristics as well as fo 
their physical and chemical prop. 
erties. The neutron absorption rr. 
quirement’ severely limits the 
choice of materials. Those of m. i 
jor interest are stainless steel : 
aluminum, zirconium and nicked 
base alloys. Some ceramic materi- 
als with suitable characteristics 
have potential applications for the 
structural components of reactors 
where the load bearing properties 
at elevated temperatures are re 
quired. Those of principal inter- 
est are alumina, magnesia, bery:- 
lia, silicon carbide and zirconia 
Aluminum 

Aluminum, generally in the re- 7 
atively pure 1100 form, has been 
widely used in reactor service for 
cladding fuel elements. It has 
also been employed as a structural 
material and for other applica 
tions. Aluminum has low neutro! 
absorption characteristics, satis- t 
factory resistance to low tempel- ¢ 
ature aqueous corrosion, excellent 
heat transfer properties and 
readily available at reasonable 
cost. Its low melting point and 
strength limit its use to low tem- 
peratures. 

Because of low neutron absorp 
tion cross section and good corre 
sion resistance casting alloys are 
attractive. In designs requiring 
better performance at moderately 
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Oak Ridge National Laboratory 
HRT reactor vessel assembly has an inner core vessel of 32-in. i.d. fabri- 
cated of 5/16-in thick Zircaloy 2. Pressure vessel surrounding the core has a 
60-tn, i.d., fabricated from 4-in. ASTM A212-54a T carbon steel clad with 0.4- 
m. 347 stainless steel. Blast shield measures 74 in. i.d. and is made of 1%-in. 
304 stainless steel. 


elevated temperatures, at some 
expense to neutron economy cer- 
tain of the copper bearing alloys 
may be of interest. Wrought al- 
loys also offer useful possibilities. 
Included in this class are the com- 
paratively pure alloys 1100 (which 
has been used extensively as a full 


clad) and 3003; the high strength 
copper bearing alloys 2017 and 
2024; medium strength alloys 
6061 and 6063, which possess good 
corrosion resistance and low ther- 
mal cross section; and 5052, a 
strain hardenable alloy with good 
forming characteristics, low ther- 










Stainless steel 





mal neutron cross section and 
good corrosion resistance. 

The alloys 1100, 5052, 6061 and 
5154 show increased yield stress 
and decreased ductility after 10°? 
n per sq cm exposure. Cold worked 
1100 aluminum exhibits increases 
of approximately 15% in hard- 
ness, 26% in ultimate strength, 
and 22% in yield strength after 
exposure to 2 x 10°° n per sq cm 
at 30 C. Radiation does not cause 
hardening at 250-300 C, which is 
above the aluminum recrystalli- 
zation temperature. No changes 
in creep rate of polycrystalline 
alumina in the secondary creep 
range caused by neutron irradia- 
tion have been found. 


By virtue of their strength at 
elevated temperature and their 
generally good corrosion resist- 
ance the austenitic stainless steels 
are among the most widely used 
materials in reactor technology. 
They find application within the 
reactor as cladding and fuel dil- 
uents and for reactor plumbing. 
They are also important choices 
as construction materials for heat 
exchanger and other auxiliary re- 
actor components. 

The selection of a particular 
stainless steel for a reactor appli- 
cation requires consideration of 
such problems as susceptibility to 
intergranular corrosion of unsta- 
bilized stainless steels after sen- 
sitizing heat treatments; stress 
corrosion cracking; formation of 
a beta sigma phase particularly 
with high ferrite weld deposits 
that are frequently used to avoid 
weld type cracking; knife line 
corrosion attack; high thermal 
stress due to poor heat conduc- 
tivity; and accelerated corrosion 
produced by highly corrosive rap- 
idly flowing solutions due to the 
removal of protective films. 

Type 347 stainless steels and 
type 304 L (low carbon) are of 
interest where intergranular at- 
tack of the sensitized material 
may be expected or field welding 
precludes annealing. Type 304 


may be useful if the environment 
is such that intergranular attack 
of the sensitized stainless steel is 
unlikely to occur or if the welding 


127 


SEPTEMBER, 1956 











Ce 











se ey 


aa 





PHYSICAL AND NUCLEAR PROPERTIES OF SELECTED METALS: 














| | } 4 
| Magne- | | 
Properties Aluminum | Beryllium sium Molybdenum! Nickel | Tantalum | Titanium | Tungsten Vanadium — Zircon: 
Melting Point, C 660.2 1280 651 2620 1455 2996 1725 3410 1735 te 4 
Bulk Density, gm/cm 1.74 16.6 4.5 19.3 6.0 
Thermal Neutron Absorp 
tion Cross Section 
cm?/cm?@ 0.0129 0.0012 0.0025 0.1540 0.4094 1.1786 0.315 1.2159 0.331 
Spec Ht, cal /gm/C 0.22 0.5 0.25 0.065 0.11 0.036 0.129 0.034 : : 0.12 ) 
Thermal, Cond, (cal /sec 
cm?/C /cm) 0.54 0.3 0.35 0.346 0.14 0.130 0.476 | 
Coeff of Exp, per C 24x 10* | 12x 10° 5.59x 10% | 13x10* | 6.5x10*! 85x 10° 4.0 x 10° i i 3 10.3 Ih 
| 45xlh 
Mod of Elast, psi 10 x 106 | 42x 10° | 65x 10° | 40-50x 10° | 30x10° | 27x10® | 168x108 | 50-60x 10° 20-22 x 108 | Du 
Brinell Hardness 20-25 | 110-150 | 50 ma | mw ims] nu ot he.) | ae 
Ten Str: 47 50 » | gat cea - 
Annealed, 1000 psi 13 45 32-46 100 125 125 122 | 300 — 
Cold Worked, 1000 psi 24 _ | 32-50 250 | 
Elongation in 2 in. (%): NaN | in ee ae er. - 
Annealed 85 12 | 1612 | 10-20 15 “ee Ss oe a 7 
Hardened 5 ? ey 2-5 3 ie. oo ae i r 
| 











* The total area of nuclei per cu cm is called “macroscopic cross section,” referring to bulk area, in contrast to “microscopic cross section,” whieh 


has to do with individual atomic absorption. 
b Direction of the hexagonal axis. 
¢ At right angles. 
Note: 
4 Metals Handbook, ASM, 1948. 


Values for mechanical properties are approximate and can vary considerably depending on heat treatment, impurities present, etc. 


Samuel Gladstone, Principles of Nuclear Reactor Engineering, D. Van Nostrand Co., Inc., New York, 1955, 
Reactor Handbook, U. S. Atomic Energy Commission, May 1955. 


is not required (or if welds can 
be given a full anneal above 1000 
C followed by fast cooling to 
avoid sensitization). 

Austenitic stainless steels have 
a wide variety of applications in 
reactor service because of their 
general good corrosion properties 
and high temperature perform- 
ance. The stabilized class such as 
AISI 321 or 347 are of special 
interest because of their resist- 
ance to intergranular corrosion. 

In contrast to other metals— 
molybdenum, tantalum, titanium, 
zirconium and _ tungsten—stain- 
less steels show excellent oxida- 
tion resistance in air up to 900 C 
or higher. Compared with zirco- 
nium, stainless steel has some- 
what lower corrosion resistance at 
moderate temperatures and larger 
neutron absorption characteris- 
tics, but it has generally better 
strength properties at elevated 
temperatures. 
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The impact strength of stain- 
less steel is considerably lowered 
and the brittle ductile transition 
temperature is raised 50 to 100 
C after exposure at 10° n per sq 
em. Electrical resistivity and den- 
sity changes are slight after such 
exposure. A general effect of irra- 
diation at 80 C (1-3 x 107° nvt) on 
steels including industrial austen- 
itic types, is to show increase in 
strength and decrease in relative 
elongation. Increased hardness of 
the order of 10% is characteristic 
of the Type 347 stainless steels 
under these exposure conditions. 
At an exposure of 107° n per sq 
cm the yield strength of stainless 
steel is close to ultimate strength 
and no marked change in Young’s 
modulus is observed up to 5 x 10%8 
n per sq cm. 

Nickel and nickel base alloys 

Nickel alloys for nuclear energy 
applications are Inconel X, Nimo- 
nic 80 and Nimonic 90. They can 


be used for reactor plumbing 
heat exchanger fabrication ani 
other reactor auxiliaries. Advan 
tages of these alloys include « 
cellent corrosion resistance and 
good mechanical strength, but 
their chief disadvantage is rela- 
tively high thermal neutron cap- 
ture cross section. 

Some of the nickel base alloys 
are noted for outstanding high 
temperature strength characteris 
tics. They are exceptionally tough 
and their room temperature me 
chanical properties are of the 
same order as hardened steel. 
Their corrosion resisting proper 
ties are good in air, in liquid se 
dium, potassium and _ sodium: 
potassium alloys and in caustit 
media. Some are particularly re 
sistant to the attack of mineral 
acids and halogen compounds. 

Nickel exhibits no increase i? 
thermal conductivity in in-pile 
measurements. Under radiatiol, 
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-sq cm at 180 C, hard- 
than 120% 
strength is 
er than 50%. Creep 
at 700 C 
with max1- 
141 kg per 
on exposure to a dose of 
in per sq cm per sec. 


and rela- 


high temperatures make zirconi- 


um one 


materials 


for constructional and fuel clad- 
ding functions in thermal reactors 


operating up to 400 C. Corrosion 
and strength properties may be 
improved by alloying, and it is 
probable that such alloys will play 
an important role in reactor con- 
struction in the future. 

Since zirconium ores invariably 
contain from 0.5 to 3% hafnium, 
which has a high cross section 
(115 barns) for thermal neutron 
capture, the zirconium must be 
processed to reduce the hafnium 
content. 

Zirconium exists in two allo- 
tropic forms between room tem- 
perature and its melting point. 
The alpha form (close packed hex- 
agonal) is stable up to 863 C and 
the beta form (body centered cu- 
bic) is stable above this tempera- 


PROPERTIES OF SOME CERMETS: 





Silicon 
Carbide- 
Silicon 


Titanium 
Chrome- Chrome- | Carbide- 
Alumina Alumina | Nickel® 





Composition, 7 


Max Long Time Service Temp, C 


s Bulk Density, gm/cm* 


= Thermal Neutron Absorption Cross 
S Section, cm?/cm3 


mm Thermal Cond, cal/sec/cm?/C/cm 


Coeff of Exp, per C 


® Young's Mod, psi 


Spec Ht, cal/gm/C 


400C 
700¢ 
1000C 





80SiC-2C-18Si | 72Cr-28Al.0; | 30Cr-70Al.0; 80Ti-20Ni 





1400 


3.1 








0.00659 
0.5 (50) 
0.06 (1000C) 


4.2 x 106 
(20C) 


35.8 x 10° 
(20C) 





1300 1300 1200 








0.228 
0.252 
0.267 





Preferred Methods of Fabrication» 


_—_——__. 


SiC with Si 


Impregnation 
of formed C or 





Possible Thermal Reactor Applica- 


tione 





F-S 





595 | 4.68 5.8 
| 0,147 0.056 0.311 
0.04(20C) | 0.023(20C) | 0.080 (20C) 
5.85 x 108 8.65 x 108 5.0 x 10° 
(25-800C) (25-800C) | (25-1000C) 
9.45 x 108 
(25-1315C) 
47.2x10° | 52.3x 10 56.7 x 108 
(250) |  (25C) (1000C) 
To ee ees oe 
aiken Powe | aa 
Liew oo} Law ol oiiiv 
oo 2 ee 











"Kennametal K-515a 
’ Fabrication No.: 
I—Cast and sintered 
Il—Extruded and sintered 
III—Cold pressed and sintered 
IV—Hot pressed 
‘Application Code: 
F—-Fuel elements 
S—Structural parts 
“Refractories for Nuclear Energy,”’ American Refractories Institute 
Technical Bulletin No. 94, Feb 1956. 







ture. The alpha form can be pre- 
pared in ductile form with ma- 
chining and mechanical properties 
similar to plain carbon steel. 

The nature and treatment of 
the metal affect its physical prop- 
erties, e.g., thermal expansion and 
conductivity. Anisotropic behavior 
is noted in both single crystals 
and in rolled products. 

Resistance of relatively pure 
zirconium and certain alloys, in 
particular those containing tin, to 
corrosion in air, water or steam 
at temperatures up to 400 C is ex- 
cellent. Above this temperature 
zirconium reacts more readily in 
these media and also loses some 
of its strength. Its usefulness as 
a structural component is proba- 
bly limited to lower temperatures. 

The mechanical properties of 
zirconium vary widely with the 
nature of the metal and trace im- 
purities present. In general, how- 
ever, tensile strength, yield 
strength and creep strength all 
drop off with increasing tempera- 
ture. Alloying with aluminum, tin, 
molybdenum and columbium has 
been reported to improve this con- 
dition. 

Zirconium can also be fabri- 
cated by powder metallurgical 
methods. Zirconium is first con- 
verted to the brittle hydride for 
reduction to powder after which 
it is decomposed on heating in 
vacuum to yield zirconium pow- 
der. The metal powder may be 
compacted at a pressure of 50 
tons per sq in. and sintered in an 
inert atmosphere or in vacuum. 
Material so prepared is hard, duc- 
tile and can be cold rolled. 

Alloys have been prepared con- 
taining 1.5% or less of tin that 
show promise of improving corro- 
sion resistance and are of ade- 
quate strength. The resistance of 
zirconium to attack by such liquid 
metals as sodium and sodium- 
potassium alloys is of particular 
importance for reactor technology. 

About 75% of the tensile prop- 
erty changes caused by reactor 
exposure at 50 C are removed by 
annealing for 100 hr at 250 C. 
For comparable recovery of cold 
worked samples a higher anneal- 
ing temperature is necessary. 
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Creep shows a marked increase 
after exposure of 3 x 10'* n per 
sq cm per sec (less than 0.5 Mev.) 
In impact tests conducted at —78 
C on samples exposed to 3 x 10 
n per sq cm less than 1 Mev, the 
energy to fracture’ increased 
Z00 subsequent radiatio1 
6 x 10*° n per sq cm reduces 
to the preirradiation value. 
Magnesium 

The low thermal neutron cross 
section of magnesium and its rela- 
tively high strength-to-weight ra- 
tio make magnesium another ma- 
terial of potential value in reactor 
material. It has good machina- 
bility and is readily cast and fab- 
ricated by conventional processes. 
It is normally alloyed with other 
metals such as aluminum, zinc 
and zirconium to obtain higher 
structural strength. The major 
limitations of magnesium for re- 
actor use are its low melting point 
and limited corrosion resistance 
in water above room temperature. 
Molybdenum 

The high melting point (2622 
C) and generally good mechanical 
properties and ductility of molyb- 
denum above 1000 C make it of 
potential interest as a _ reactor 


RADIATION STABILITY OF SELECTED PLASTICS 




















—_ 
Plastic Exposure® Radiation eff 
(nvt) 
—. 
Mineral-filled Furan and phenolics: Dura Little change except for da 
lon, Haveg 41, asbestos fiber Bakelite, bal 
isbestos fabric Bakelite, and Karbate Pn! 
tyrene polyme Amphe nol and Stvyron Little change except for L nit 
AIC a 
Modified styrene polymer: Styron 475 10! Impact strength and elongation decros. mand 
until the same as unmodified , Ritio 
styrenes a ” 
Aniline formaldehyde (cibinite) and poly- 10! Tensile strength decreased slightly ik . 
vinyl carbazole (Polectron) _ 
Polyethylene and nylon 1019 Impact strength decreases but toi 
strength increases. Becomes very br 
Mineral filled polyester: Plaskon Alkyd 1019 Impact strength and tensile strenot 
crease about 50% 
Unfilled polyesters: Selectron 5038 and 5 x 1038 Develops small cracks. Impact strep 
Cr-39 and tensile strength decreased 
Phenolics with cellulose fillers: paper base 3 x 1018 Becomes brittle, swells and decreases ; 
Bakelite, linen fabric Bakelite, Micarta tensile and impact strength 
Melamine and urea: Melmac, Beetle, Plas- 2 x 1038 Tensile strength and impact strength 
kon Urea, and Plaskon Melamine decreased about 50% 
Unfilled phenolic: Catalin 1 x 1038 Tensile strength and impact strength ¢& 
creased about 50% 
Vinylidene chloride (Saran B115) and vinyl- 5 x 10! Soften, blacken, evolve HCI ana decreas 
chloride acetate (Vinylite) in tensile strength 
Casein (Ameroid), methyl methacrylate 1017 Tensile strength and impact strengt 


(Lucite), Teflon, Fluorothene, and the 
celluloses; cellulose nitrate (Pyralin), 
cellulose acetate butyrate (Tenite 11), 
cellulose propionate (Forticel), and ethyl 
cellulose (Ethocel R-2) 





creased about 50% 









® Integrated thermal flux (product of flux and the exposure time). 


> Source: O. Sisman and C. D. Bopp, Report ORNL 


stainless-clad carbon steel and measures about 8% in. thick. 


4 tannnvcncmcss: tb ae 


Reactor vessel and head for Shippingport are shown being loaded into annealing furnace. Vessel body is mad 


928, 1954. 









Combustion Engineering, | 











© ction material for high termediate or fast reactors be- Ceramics are being considered 
. 7 : a e service under nonoxi- cause of its excellent combination as materials of construction for 

= ‘tions. Its major draw- of mechanical strength and cor- all of the following basic reactor 
——_ ap?) ‘‘ ready oxidation in air rosion resistance. It is ductile and components: fuel elements, mod- 

4 190-500 C. Molybde- readily fabricated, and resists ox- erators, reflectors, control devices, 

P relatively low thermal idation in air up to around 700 C shielding and structural materi- 

a sorption cross section for extended use (1000 hr test als. Those receiving major atten- 

Sa , i be readily fabricated it 1s st table against stress corro- tion for nuclear energy use in- 
IN decrose . machined under proper con- sion cracking up to about 95% of clude the pure oxides, graphite, 
odified a Bitions. Satisfactory brazing tech- yield strength. carbides and the silicides. 

Bove are available, but welding Ceramics Refractory oxides such as BeO, 
ght!) © ore difficult although develop- Present reactors operate at Al,0., MgO, and Zr0,, when pure, 

- ents in this field show prom- temperatures well within the serv- show good resistance to oxidation 
Polley e Alloys have been developed ice range of selected metals. Con- and have high strength at ele- 
Strencih «mat indicate possible improve- sequently, ceramics are not used vated temperatures. Their appli- 

Bent of high temperature me- in existing reactors for their heat cation is limited, however, by rea- 
act stron Bhanical properties. resisting properties. The desire to son of their brittleness and a low 
sed itanium reach higher temperatures in or- order of resistance to thermal 
decreases i The relatively high thermal der to improve thermodynamic fracture. Many carbides are ex- 
| Heutron capture cross section of efficiency has, however, stimulated tremely stable and highly refrac- 
Strength a itanium has restricted its con- much interest in high tempera- tory. They are hard, possess fair 
ieee ideration for use in thermal reac- ture ceramics and considerable re- thermal and electrical conductiv- 

, Bors. ] t may be of interest for in- search is being carried out. ity, but have limited resistance to 

Na dec : 
trencth 4 : PROPERTIES OF SOME CERAMIC OXIDES‘ 

. | 

Zirconia 
Properties Alumina Beryllia Gadolinia Magnesia Titania (stabilized) 

BFormula Al.0s Bed | G20; MgO TiO. | ZrO. (5% Ca0) 

Melting Point, C 2015 2530 | 2350 2800 1830 2600 

BBulk Density, gm /cm: 2.79 2.86 7.40 3.58 4.7 5.35 





Thermal Neutron Absorption Cross 
Section, cm?/cms* 0.0101 0.0074 1090 0.0032 


made 





































































0.176 0.00571 


Thermal Cond, cal/sec/cm?/C/cm 0.069;(100C) 0.500 (100C) | 0.005 (1000C) 0. 082 ™c100c) 0.015 (100C) | 0.004 (100C) 





























0.021'(600C) 0.107 (600C) | 0.0267(600C) 0.008 (600C) 0.004 (600C) 
0.013.(1200C) 0.039 (1200C) 0.014'(1200C) 0.0076 (1200¢) - 0.0049 (1200€) 
Coeff of Exp per C 6 x 10 (20C) 8 x 10° (20C) 10.5 x 10+ 11 x 10+ (20) 15x 10% 1.2 x 10° 
re 7x 10% (500C) | 8x 10*(500C) | (25-1000C) 13 x 10 (500C) | (100-500C) (70-1000C) 
9x 10° (1000¢) 9 x 10 (1000C) 15 x 10* (1000¢) 
Mod of Elast, psi 52x 10°(20C) | 45x 10°(20C) | 18x 10° “12x 108 12.7 - 15.5x 10° | 36x 10° 
50 x 10° (500C) | 28x 10°(800C) | (20C) | (20C) | (20C) | (20C) 
32 x 10° (1000C) 12 x 10° (1400C) | | | | 
Spec Ht, cal /gm /C 0.21 (20C) ° 0.24 (20C) | 0.176 (400C) | 0.237(20C) | 0.168 (0C) 0 0.12 (20C) 
0.25 (500C) | 0.50 (500C) | 0.196 (1000C) | 0.26 (500C) | 0.16 (500C) 
0.28 (1000C) | | 0.28 (1000¢) | 
Preferred Methods of Fabrication® 1, Ut, | I, AL, M1, IV LU 0 i, it LU, WH ela 
Possible Thermal Reactor Applica- a ER | 
|S S 









tions « F-S F-M-R-S | C-Sh F-S 








*The total area of nuclei per cm® is called “‘macroscopic cross section,’ referring to bulk area, in 
be to do with individual atomic absorption. 
Fabrication Numbers: © Application Code: 


















I—Cast and sintered F— Fuel elements 
Il—Extruded and sintered M— Moderator 
IIl—Cold pressed and sintered R— Reflector 
IV—Hot pressed C—Control devices 





S—Structural parts 
Sh— Neutron shield 


















contrast to “‘microscopic cross section,” which 


d 
Source: “Refractories for Nuclear Energy,” American Refractories Institute Technical Bulletin No. 94, Feb 1956. 
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PROPERTIES OF GRAPHITE AND SOME CERAMIC CARBIDES: 























Graphite Beryllium Boron Silicon Tantalum Titanium Tungsten Zirconine 
Properties ? Carbide Carbide Carbide Carbide Carbide Carbide Carbide me stat 
Formula C Be.C B,C SiC Tac ric WC 7 
Melting Point, C 3700 100 | decomposes | 2450 decomposes 3880 150 3140 177 P 
7 7 LU U ’ q i 
Bulk Density, g/cm 1.55 2.44 14.48 4.93 15.70 Dato) 
Thermal Neutron Absorption Cross 
Section, cm?/cm 0.000350 0.0010 82 0.00647 0.964 0.277 0.915 
Thermal Cond, cal/sec/cm?/C/cm } 0.298 (100C) | 0.56 (20C) 0.065 (20C) | 0.049 (600C) | 0.053 (20C) | 0.041 (20C) 
0.154 (600C) (recrystal- 
0.105 (1000C) lized) 
Coeff of Exp, per C 2x 10*(20C)| 10.8x 10° 4.5x 10° 4.7x 10° | 8.2x 10% | 7.42x 10° 5.2 x 10% 
longitudinal | (38-982C) (25-2000) (20-1500C) | (20-2380C) | (24-500C) (20C) 
3 x 10-* (20C) 7.3x 10° 
transverse (1930C) 
Mod of Elast, psi 1.0 x 10° | 45 x 108 | 65 x 10° - — 51 x 106 | 102.5 x 106 
(20C) | (20C) | (200) | (20C) (20C) 
6-8% po- | sintered with 
rosity 5% Co 
Spec Ht, cal /gm/C 0.3 (20C) 0.443 (25C) | 0.143(0C) | = | 0.201 (25C) — 
Preferred Methods of Fabrication= | Extrusion, IV IV 1 Ut, tb, IV | IV lV IV 
graphitization | 
at 3000C, ma- 
chined 
Possible Thermal Reactor Applica- | 
tions” F-M-R-S | F-M-R-S C-Sh F-S S |S S 








® Fabrication code: 
I—Cast and sintered 
II—Extruded and sintered 


> Application code: 
F— Fuel elements 
M— Moderator 















































































III—Cold pressed and sintered R— Reflector 4 
IV—Hot pressed C— Control devices 7 
S—Structural parts bd 
Sh—Shield Tt 
© Source: “‘Refractories for Nuclear Energy,’’ American Refractories Institute Technical Bulletin No. 94, Feb 1956. al 
Reactor Handbook, U. S. Atomic Energy Commission, May 1955. | 
a 
PROPERTIES OF SOME LIQUID METALS» pce 
BO! 
Sodium (22%) Lead (44.57) si 
' Properties Bismuth Lead Potassium Sodium Tin Potassium (78%)) Bismuth (99.2) Bo 
| Alloy (NaK) | Eutectic . 
cd ¢ 
Melting Point, C 271 327.4 =| 637 97.8 a9} 125 8 
C 
Boiling Point, C (760 mm Hg) 1477 1737 | 760 | 883 2270 784 1670 
Density, gm/cm* 10.3 (300C) | 10.51 ¢ 400C) | 0.819 100C) | 0.928 ¢ 100C) 6.83 ( 409C) | 0.847 100C) | 10.46 ¢ 2000) r 
9.2 (962C) 9.81 (1000C) | 0.676 ¢ 700C) | 0.780 (¢ 700C) 6.64 ( 704C) | 0.703 700C) | 9.36 (10000) l 
| | = é 
Thermal Neutron | 
Cross Section, barns/atom* 0.032 0.17 | 7.0 0.50 0.65 17 0.16 ) 
Spec Ht, cal/gm/C 0.035 ( 400C) | 0.039¢ 327C) | 0.196¢ 75C) | 0.33 ¢ 100C) | 0.058(¢ 250C) | 0.238¢ OC) | 0.035 (144-3580) 
0.042 (1000C) | 0.037¢ 500C) | 0.188¢ 800C) | 0.30 ¢ 800C) | 0,076(1100C) | 0.213 ¢ 800C) | 
Viscosity, cp 1.662 ( 304C) | 2.116( 441C) | 0.515( 69.6C) | 0.69 (103.7C) | 1.91 ( 240C) | 0.47 (103.70) | 17 ¢ 3320) : 
0.996 ( 600C) | 1.185 ¢ 844C) | 0.136¢ 700C) | 0.18 ¢ 700C) | 1.05 ¢ 600C) | 0.15 ¢ 700C) | 1.17 ¢ 6000) 
Thermal Cond, 0.041 ( 300C) | 0.039¢ 330C) | 0.107( 200C) | 0.21 ( 100C) | 0.08 (¢ 240C) | 0.058(¢ 100C) | 0.022 ( 160¢) 
cal/sec/cm?/C/cm 0.037 ( 700C) | 0.036¢ 700C) | 0.085 600C) | 0.16 ( 500C) | 0.078¢ 498C) | 0.064¢ 400C) | 0.027 ( 320C) 








b Liquid Metals Handbook, Office of Naval Research, 1952. 
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MATERIALS & METHODS 


* Microscopic cross section. To find macroscopic cross section multiply by density in gm/om*. 





» ¢ erature oxidation. A 


—_ - the silicides have good 
| hen | stability along with re- 
Carin, ME <tance to oxidation and acid at- 

—_ a at relatively high tem- 

i coatings have been de- 
by ned for service at 1000 C from 


materials having low absorption 
; : ross sections for neutrons. These 
how promise for oxidation pro- 
Botion of high temperature alloy 
49 (X\¢) Iharts. They are comprised of high 
B.rium frits containing small 
S mounts of ceria or mixtures of 
Bhromic oxide and ceria. The com- 
4-500¢ buted neutron absorption cross 
Boctions (microscopic) are in the 
ange of 0.15 to 0.50 barns. 
9 x 10 ilicon carbide 

20€) High thermal conductivity, low 
neutron absorption cross section 
ind good refractory properties 
Bmake silicon carbide an attractive 
- Sossibility for reactor service. 
PRecently developed techniques for 
Bapplying silicon carbide coatings 
Sto graphite for protection against 
hich temperature oxidation in-air 
Bis also an application of interest 

fin nuclear technology. 
Silicon carbide bodies have been 
Eprepared without binders with a 
sreported density of 3.1 compared 


x 
s ‘41 


swith a calculated density of 3.21. 
SSilicon carbide shapes of poten- 
Stial value in reactor designs are 
falso made using silicon nitride as 
a bond. Silicon carbide-silicon 
Fcermets prepared by impregnation 
so! preformed carbon shapes or of 
B silicon carbide body with silicon 
s offer a material with a number of 
attractive properties for reactor 
125 service, 


———_—$— 


670 Cermets 
Cermets, ceramic-metal combi- 


445%)- 
h (55.5%, 
tectic 


ee ae 


—— 


2006) nations, are being considered for 
‘adh use in fuel element fabrication 
ik and for structural components in 

nuclear reactors. Two cermets for 
—— potential service are chrome- 
44-3560 alumina and silicon carbide-sili- 
- = con. Consistently pore free bodies 
- 3320) of moderate shrinkage can be fab- 
- 6000) ricated from the compositions 


0 12% Cr-28% alumina to give 
3206) bodies having a density of 5.9. 
High temperature strength prop- 
erties may be adequate for appli- 
cations at 800 C and above. Oxi- 


a 





dation of the material is negligi- 
ble below 1000 C. The sustained 
load carrying ability shown by 
stress rupture behavior indicates 
that 


of time is not 


deterioration as a function 


excessive below 
1000 C. Thermal shock resistance 
for this material is reported to be 
good. 

Siliconized silicon carbide may 
be prepared by the impregnation 
of a porous graphite body with 
molten silicon. The neutron ab- 
sorption cross section for this ma- 
terial is about 1 barn. SiC-Si has 
been prepared with a final density 
of 3.1; tensile strength at room 
temperature is about 10,000 psi. 
Plastics and elastomers 

Plastic materials are relatively 
easily damaged by irradiation 
and their use is normally avoided 
in a high intensity radiation field. 
However, they do have application 
as containers, insulators, gaskets, 
shields and other auxiliaries, and 


their selection must be governed 
by the changes in physical proper- 
ties with radiation to be expected. 
Their damage is apparently due 
to degradation of molecular struc- 
ture accompanied by changes in 
mechanical properties. In general 
materials such as _ polyethylene, 
nylon and asbestos filled phenol- 
radiation damage 
than Teflon, Lucite and cellulose 
base plastics. 


ics show less 


Natural rubber is more resist- 
ant to radiation damage than neo- 
prene. Both materials are more 
sensitive to changes in elongation 
than in tensile strength under 
irradiation. Although the tensile 
strength of both of these materi- 
als increases with increased ex- 
posure after an initial decrease, 
the elongation changes of both 
materials becomes excessive and 
their engineering usefulness as 
gaskets or hose is seriously im- 
paired. 
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Argonne National Laboratory 


Research reactors are used to test the properties of materials for use in 


nuclear systems. Cutaway shows principal parts. 
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The principal requirements for 
materials for reactor shielding 
are a good capacity to slow down 
and absorb neutrons and a high 
density to absorb gamma radia- 
tion. The first requisite calls for 
materials with light elements and 
the second for materials composed 
mainly of heavy elements. There- 
fore, shields are generally com- 
posed of more than one material. 


Because heat is generated with- 
in the shield from the absorption 
of radiation, it is necessary in some 
cases, to interpose a thermal shield 
between the reactor and the bio- 
logical shield. This may consist of 
a substantial thickness of a dense 
metal of fairly high melting point 
such as stainless steel. 

Hydrogenous materials are used 
for neutron moderation. The ef- 
fectiveness of such a material for 
neutron shield service is based on 
its hydrogen content. Water is of 
considerable interest because of 
the large amount of hydrogen it 
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Shielding Materials 


Wall of Shippingport reactor vessel is inspected with a 15 million volt Betatron. 


contains. Its liquid nature, low 
boiling point and decomposition 
under irradiation are disadvan- 
tages to be considered. 

Concrete, an inexpensive strong 
structural material, is of major 
interest for shielding because of 
the moderating effect of the hy- 
drogen contained in the water 
present, and the oxygen, calcium 
and silicate it contains. “Heavy” 
concrete incorporating the heavy 
element barium in the form of 
barite have been used as well as 
concrete with the addition of 
boron as the mineral “coleman- 
ite.” The thickness of such shields 
is much less than that of conven- 
tional concrete. 


Cement and concrete 

Cement and concrete, in both 
monolithic and block form have 
been extensively used for shield- 
ing in large stationary reactors, 
cyclotrons, and in radiochemical 
laboratories. The cost considera- 
tions in concrete shield designs 
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involve: 1) cost of materials, 2 
quantity required, 3) method oi 
fabricating, and 4) dimension tol- 
erances for holes and cutouts 
Material costs are generally high- 
er than for conventional concrete 
because of the more costly heavy 
aggregate used and the use of ce- 
ment other than Portland. 

The comparative cost of con- 
crete shielding can be crudely es- 
timated on the basis of density 
since gamma shielding power is 
roughly proportional to density of 
the shield. A more critical ap- 
praisal would give consideration 
to the measured shielding proper- 
ties in terms of the source shield- 
ed, complexity of the shield de- 
sign, and space and weight re- 
quirements. 

Concrete compositions generally 
may be readily adjusted to meet 
nuclear requirements by adding 
materials of high neutron cap- 
ture cross section as aggregates 
or as components in the cement- 





















Magnesium oxychloride 
ecause of its higher wa- 
nt compared to Portland 
in be employed to in- 


he hydrogen content of 


Thi echanical properties of 
heavy concretes prepared with 
Portland cement are of the same 
order as those of conventional 
Portland cement. Although mag- 
nesium oxychloride cements have 
4 higher strength than Portland 
cement their stability is question- 
able. 

Metals 

Iron is the only heavy element 

so far used in massive form for 


Control Materials 


Thermal reactors are generally 
controlled by changing the amount 
of neutron absorbers present. The 
absorber controls are referred to 
as “control rods” and are usually 
in solid form. These should have 
high absorption characteristics 
for thermal neutrons, adequate 
strength, low mass to permit 
rapid movement, good resistance 
to corrosion, stability under heat 
and irradiation, and satisfactory 
heat transfer. 

Rods or strips of boron steel or 
cadmium have been extensively 
used for this application in exist- 
ing reactors. The rare earth ox- 
ides and compounds of boron and 
hafnium are among the ceramics 
suggested for reactor control de- 
vices because of their relatively 
high neutron absorption charac- 
teristics. The boron carbides can 
be fabricated into various shapes. 
Elemental boron as well as the 
rare earth oxides may be used in 
small additions to provide a suit- 
able ceramics body. 

Boron nitride, which can be 
made in bulk form, possesses 
Z00d oxidation resistance up to 
1300 C and is resistant to thermal 
shock. Although little is known 
about the stable refractory bo- 
rides, certain compounds such as 






shielding. However, iron filings 
and punchings and iron oxides are 
employed in special concretes for 
shielding service. Lead is consid- 
ered for reactor shielding applica- 
tions because of its high density 
and fabricability but its softness 
and low melting point are major 
drawbacks. Bismuth suffers from 
the same disadvantages as lead. 
Tantalum and tungsten are of po- 
tential interest, but their high 
cost would restrict their applica- 
tion. The carbides, nitrides and 
which generally have 
high melting points, are also be- 
ing considered. 


borides, 


Boron 
The boron isotope B*® is an ef- 


hafnium boride, tungsten boride 
and zirconium boride may have 
application and are worthy of at- 
tention. Control might be effected 
by the use of a fertile material, 
natural uranium or thorium as an 
absorber, which would make use 
of the neutron absorption process 
to produce more fuel. 

In a fast reactor, absorber con- 
trols are unsatisfactory because 
of the generally low neutron ab- 
sorption characteristics of the 
elements for high energy neu- 
trons. In such reactors, control 
may be effected by removing fuel 
from the core or by movement of 
the reflector. 

Rare earth metals 

Because they include some of 
the elements having the highest 
cross section for thermal neutron 
absorption, the rare earths are 
of potential value for reactor con- 
trol devices. Gadolinium, for ex- 
ample, has the highest thermal 
neutron absorption cross section 
of all of the elements in the peri- 
odic table, 44,000 barns. The ex- 
pense and difficulty of separating 
the rare earths and of preparing 
high purity metals has limited the 
amount of work done on these ma- 
terials. The conventional forming 
and fabrication techniques have 


fective absorber for thermal neu- 
trons and there are a number of 
water soluble boron compounds 
that may be added to a water 
shield to increase its effectiveness. 
“Boral,” a mixture of boron and 
aluminum, heated and rolled into 
sheets that are subsequently clad 
in aluminum, is a_ promising 
shielding material because of its 
satisfactory mechanical properties 
and because it absorbs neutrons 
without producing high energy 
gamma. ‘“Boraxal,’ made from 
boric oxide and aluminum, is an- 
other interesting material similar 
to Boral. It is less expensive but 
has fewer boron atoms per unit 
volume. 


been successfully used on some of 
the rare earth metals. Protection 
from oxygen and nitrogen is es- 
sential. Gadolinium can be fabri- 
cated by hot rolling at 700-900 C. 
Ceramics 

Requirements for ceramics used 
in absorber control service in- 
clude high density to insure maxi- 
mum concentration of the absorb- 
ing element per unit volume and 
adequate mechanical properties. 

Samarium oxide (Sm,0,) forms 
a ceramic of medium strength and 
density when fired in dry pressed 
form at 1300 C. Fired at 1500 C 
the density is increased to 7.4 and 
the ceramic loses its stability to 
boiling water. Gadolinium oxide 
(Gd,0,) forms a ceramic of some- 
what higher density (7.0) at 1300 
C than does Sm,0,. At 1500 C its 
density is slightly higher (7.6), 
but its stability in boiling water 
is unchanged. Hafnium oxide 
(Hf0.) is also of potential inter- 
est as a reactor control material. 
It closely resembles zirconium ox- 
ide (Zr0,). Hf0, forms continuous 
series of solid solutions with 
Zr0.. It forms a single compound 
with silica, Hf0,, Si0,, similar to 
zircon. Monoclinic Hf0, is stable 
to 1700 C; the tetragonal form is 
found above this temperature. 
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The function of the moderator 
in a thermal reactor is to reduce 
neutrons of fission energy to ther- 
mal energy at a minimum of loss 
and in the smallest space. This re- 
quires a low atomic weight. Mod- 
erator materials must have a high 
scattering cross section, a large 
energy loss per collision and a 
low absorption cross section for 
thermal neutrons. 

The purpose of the reflector is 
to scatter or reflect as many leak- 
age neutrons as possible back into 
the pile and the reflector materi- 
als must meet the same require- 
ments as the moderator, i.e., high 
scattering cross section and low 
neutron absorption characteris- 
tics. 

The only materials that are use- 
ful as moderators and reflectors 
are: ordinary water, heavy water 
(D,0), beryllium (metal oxide or 
carbide), graphite, and possibly 
certain of the metal hydrides. 


Water 

Water is an important material 
in reactor technology because of 
its possible application as both 
moderator and coolant in power 
reactors. Ordinary water as a 
moderator has the advantages of 
low cost, good slowing down pow- 
er and small migration length for 
thermal neutrons. Its neutron ab- 
sorption cross section is relatively 
high, which confines its use to 
reactors containing enriched fuel 
elements. 

In power operation, tempera- 
tures above the atmospheric boil- 
ing point are required. This gives 
rise to fabrication, construction 
and corrosion problems. For ex- 
ample the PWR (Pressure Water 
Reactor), first commercial power 
producer, is designed to operate 
at pressures around 2000 psi and 
temperatures of 260-315 C. Water 
becomes radioactive when sub- 
jected to irradiation, emitting 
short life gammas. Many impuri- 
ties present also become radioac- 
tive so that a completely leakproof 
system is required. Water is de- 
composed by nuclear radiations 
into hydrogen and oxygen and 


Moderator and Reflector Materials 


the gas so liberated must be re- 
combined to prevent hazardous 
explosions. A high degree of 
purity is required to reduce cor- 
rosion and scale formation 
Heavy water 

Heavy water, because of its ex- 
ceptional moderating ratio and 
good slowing down power, is an 
excellent moderator. It permits re- 
actors to be designed using nat- 
ural uranium fuel elements. The 
high cost of heavy water requires 
that the system be leakproof and 
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How moderator slows neutrons in a fission chain reaction to speeds more 
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136 *« MATERIALS & METHODS 






















































Beryllium ceramics 





PO Beryllium oxide (BeO) is of 
econ, narticular interest because of its 
The . | vice temperature, good 
an ; tian onductivity and low neu- 
nm ibsorption characteristics. It 

; good resistance to ther- 
»al shock. Beryllium oxide, how- 


iil is attacked at high temper- 
tyres by water vapor. 

High density beryllium oxide 
must be prepared by hot pressing 
or by sintering at very high tem- 
peratures. Beryllium carbide 
Be,C) is refractory and has low 
neutron absorption characteristics 
but it is difficult to produce and 
Because of their pos- 

properties, consider- 
able safety precautions are nec- 
essary for the safe handling of 
beryllium compounds. 

Under irradiation of 10'* n per 
sg cm, BeO shows serious decreas- 
s in thermal conductivity and 
strength at room 
temperatures and _ dimensional 
changes of the order of 1% are 
produced. 


fabricate. 
sible toxic 


compressive 


gment 
Graphite 
Graphite has been employed 
more extensively than any other 
material for moderator service in 
existing reactors. Although its 
properties are not quite 

s good as heavy water, it has 
1 high order of availability at 
reasonable cost. Its stability in 
oxygen and water-vapor-free at- 
mosphere at elevated tempera- 
good heat transfer char- 
acteristics, generally satisfactory 
properties and ma- 
add to its attractive- 
reactor material. Its 
susceptibility to oxidation, rela- 
tively low impact strength and 
porous character are disadvan- 
lages, 

Graphite does not melt on heat- 
ing at atmospheric pressure but 
sublimes at 3650 C. Because of 
preferred orientation of its indi- 
vidual crystallites, graphite ex- 
hibits anisotropic characteristics 
that are reflected in its thermal, 
electrical and mechanical behavior 
and values for these properties 
vary widely with direction. The 
tensile strength of graphite in- 
creases with temperature reach- 
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Effect of temperature on the tensile strength of various graphites. Reprinted 


from M. C. Cody and F. W, Boulger, 
Memorial Institute, June 20, 1950. 


ing a maximum around 2500 C at 
which point the value is roughly 
double the room temperature fig- 
ure. Creep rate is small below 
1500 C, but may become large at 
elevated temperatures. Its resist- 
ance to thermal shock is partic- 
ularly good. 

Artificial graphite so far pro- 
duced for reactor service has a 
density of about 1.6 to 1.7 gm per 
cu cm compared with a theoretical 
value of 2.25. More recent devel- 


“The Properties of Graphite,’ Battelle 


opments have led to the commer- 
cial production of graphite hav- 
ing higher densities that offer 
more useful material for reactor 
service since the moderating prop- 
erties of graphite are roughly 
proportionate to its density. 
Radiation effects 

Graphite is susceptible to radi- 
ation damage. Neutron irradiated 
graphite becomes harder, strong- 
er, more brittle, more difficult to 
machine, and exhibits decreased 
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thermal conductivity. Conductivity 
may be reduced by a factor of 50 
or more. Electrical resistivity 
arises quickly at around 2 x 107° n 
per sq cm, decreases slightly, then 
begins a slow increase again. 

The principal radiation damage 
effects are distortion of the lattice 
and trend toward amorphous 
form. Damage in_ irradiated 
graphite, however, can essentially 
be removed by suitable annealing 
treatments or practically pre- 
vented by maintaining tempera- 
ture above 500 C during irradia- 
tion procedures. 

Graphite is used as a moderator 
in power reactors under construc- 
tion or being planned. Russia’s 
100 MW atomic power station 
will use 500 tons of graphite in 
two thermal reactors as will 
Britain’s two thermal reactors 
producing more than 92 MW of 
electricity at Calder Hall and the 
Dounreay, Scotland, fast breeder 
reactor that is scheduled to pro- 
duce about 60 MW of heat. Gra- 
phite in the form of prism of hex- 
agonal cross section canned in 
0.035-in. zirconium sheets is the 
moderator in the Sodium Reactor 


Coolants 


The function of reactor cool- 
ants is to remove the heat pro- 
duced by fission in the reactor. In 
power reactor systems the heat 
from the coolant is converted to 
useful work in a_ conventional 
steam boiler or in turbine units. 
The reactor coolant may be a gas 
or liquid. The general criteria for 
coolants include good heat trans- 
fer characteristics, low pumping 
power requirements, high boiling 
point, and low melting point, sta- 
bility under irradiation, high 
temperature, good corrosion prop- 
erties, low neutron capture char- 
acteristics, ability to be handled 
safely and reasonable cost. 
Water 

Ordinary water, when suffi- 
ciently pure, is an obvious choice 
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Thermal conductivities of beryllia bodies of different densities. Reprinted 
from M. C. Cody and F. W. Boulger, “The Properties of Berylliwm Ovxide.’ 
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Experiment (North American 
Aviation Co. Project) at Santa 
Susana, Calif., that is designed 
to produce 20 MW of heat (7.5 
MW of electricity). 
Metal hydrides 

Metal hydrides are a_ useful 
source of hydrogen of high purity 


as a liquid coolant and is used for 
this purpose in the production re- 
actors at Hanford and Savanna 
River. It has the advantage of 
being usable both as moderator 
and coolant. Its principal draw- 
backs are fairly high neutron ab- 
sorption cross section, decompo- 
sition under irradiation, corrosive 
action on most metals and a low 
boiling point. 

The use of boiling water as a 
coolant is attractive from the heat 
transfer standpoint, and reactors 
have been designed to use boiling 
water as a moderator coolant, e.g., 
the “Borax Reactor” at Arco, 
Idaho. Such a reactor will produce 
steam without the use of a heat 
exchanger. 
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that has excellent moderator char. 
acteristics. Although they are 
generally unstable at elevated tem- 
peratures, there is a possibility 
that by suitable canning tech- 
niques, large amounts of hydro- 
gen may be contained in combina- 
tion with the metal. 


Heavy water, because of its 
much smaller capture cross sec- 
tion for thermal neutrons would 
provide greater neutron econom) 
in a reactor system than ordinary 
water. However, its high cost mil- 
itates against sueh use at present. 
Liquid metals 

Certain liquid metals offer at- 
tractive possibilities as heat trans- 
fer media in high power reactors. 
Their heat transfer properties 
are excellent and they have good 
thermal and radiation stability. 
Their disadvantages are difficulty 
in handling and their corrosive 
properties. One of the problems 
encountered with liquid metal 
coolants is that of “mass trans 
fer,” a phenomenon consisting 0! 
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the diss lution of the structural 
: he hot zone of the equip- 
1 its subsequent deposi- 
the cold zone. This prop- 
lependent upon the tem- 
coefficient of the solubil- 
structural metal in the 


metal in 
ment a! 
tion in 
erty 1s 
perature 
ity of the 
liquid metal. 

Liquid sodium and an alloy of 
990, Na and 78% K (referred to 
- “Nack”) have received consid- 
erable attention as heat transfer 
media for reactors operating at 
elevated temperatures. Although 
NaK alloy has less favorable heat 
transfer properties than sodium 
alone, it is a liquid at ordinary 
temperatures, an advantage that 
led to its choice as coolant in the 
Experimental Breeder Reactor 
(EBR). Molten sodium is a po- 
tential hazard in contact with 
water but knowledge of its safe 
handling has led to its planned 
use in the Sodium Reactor Ex- 
periment (SRE), a project of the 
North American Aviation Co. 

Mercury has been used as a 
coolant in the Los Alamos Fast 
Reactor, but its high neutron cap- 
ture cross section precludes its 
use as a heat transfer medium 
in thermal reactors. 

Bismuth and lead have accept- 
able cross sections for thermal 
neutron capture, but their indi- 
vidual melting points are rela- 
tively high. A bismuth-lead alloy 
containing 2.5% magnesium with 
a melting point of 250 C might 
also be of interest. A major dis- 
advantage of bismuth is that it 
forms hazardous radioisotopes as 
the result of nuclear reactions. 
Chromium steels (214% Cr- 1% 


Nuclear Fuels and Fertile Materials 


The major effort in the investi- 
gation of materials for nuclear 
Power production has been on 
fuel elements, the most important 
of the reactor components. Fuel 
elements may consist of fission- 
able materials dispersed in a se- 
lected diluent and encased in a 


Mo and 5% Cr-14%% Si) show 
promise as container materials for 
handling molten bismuth and 
probably for lead and its alloys. 

Fused salts and hydroxides 
have been considered as reactor 
coolants. Of interest are mixtures 
of lithium (Li,), sodium and po- 
tassium fluorides and beryllium 
fluoride (BeF,). They are attrac- 
tive because of their possible use 
as both moderators and coolants. 

Organic liquids, because of the 
presence of carbon and hydrogen 
elements of low neutron capture 
cross section, have been studied 
as moderator-coolants but their 
main drawback is their probable 
instability under irradiation. 
Gases 

Gases can also be used as heat 
transfer media because of their 
generally good radiation and ther- 


mal stability, and ease of han-, 


dling. The use of gas in a reactor 
system offers the possibility of 
eliminating corrosion resistance 
and operational hazards and per- 
mits higher reactor operating 
temperature if suitable construc- 
tion materials are found. The 
principal disadvantage of gas as 
a working medium is its relatively 
poorer heat transfer characteris- 
tics when compared with the liq- 
uids under consideration for heat 
exchange purposes. 

Air has been used as a coolant 
in production reactors operating 
at low temperatures where no at- 
tempt has been made to utilize the 
heat available. Its heat transfer 
properties are relatively poor and 
the power requirements for pump- 
ing it are high. 


structure that has a high degree 
of fission product retention or 
they may be composed of solid 
shapes of fissionable material suit- 
ably clad. 

Solid fuel elements for hetero- 
geneous reactors must have ade- 
quate strength at operating 











On the basis of heat transfer 
and pumping power, hydrogen is 
the most efficient of the gaseous 
coolants. However, its suscepti- 
bility to violent explosion if mixed 
with air and the problem of de- 
veloping container materials re- 
sistant to attack or embrittle- 
ment by hydrogen militate against 
its use. 

Helium is attractive because of 
its relatively good heat transfer 
properties, low neutron capture 
cross section and lack of handling 
hazards. It is thermally stable and 
not affected by radiation and pre- 
sents no corrosion problems when 
in contact with structural ma- 
terials. 

Nitrogen resembles air in ther- 
mal properties and pumping pow- 
er. It has a fairly high neutron 
capture cross section and forms 
carbon-14 as a result of nuclear 
reactions. These factors constitute 
serious disadvantages. It is, how- 
ever, relatively inert to graphite 
and most ceramics up to fairly 
high temperatures, which gives 
it a limited field of interest. 

Carbon dioxide has much to rec- 
ommend it as a heat transfer me- 
dium, particularly from the stand- 
point of safety. It does not readily 
attack metals although it does re- 
act with graphite at elevated tem- 
peratures. Its ready availability 
tends to offset its less efficient 
comparison with helium with re- 
gard to heat transfer, pumping 
power and nuclear properties. It 
has been selected as the heat 
transfer medium for the British 
Power Reactor under construction 
at Calder Hall, Cumberland. 


temperatures, good stability to ra- 
diation damage, resistance to cor- 
rosion by the surrounding media, 
possess good heat transfer char- 
acteristics, and be amenable to 
fabrication at reasonable cost and 
be capable of being handled and 
chemically processed. 
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Oak Ridge 


Micrograph of typical fuel plate 
persed in aluminum. 


Fluid fuels are used in the form 
of a solution or slurry in homo- 
geneous reactors. The liquid medi- 
um may be ordinary water, heavy 
water or liquid metals or molten 
salts. The advantages of fluid fuels 
over solid fuels are the absence of 
complex fabrication problems, lack 
of thermal stresses, and absence of 
heat transfer and radiation dam- 
age problems. The use of circulat- 
ing liquid fuel systems makes pos- 
sible the continuous’ chemical 
processing of the fuel. The prin- 
cipal disadvantages are finding 
suitable fuel-carrying liquids hav- 
ing low melting points and having 
low vapor pressures at elevated 
temperatures. Corrosion of equip- 
ment is also an important disad- 
vantage of liquid fuels and in the 
case of slurries the danger of set- 
tling is a special problem. 

The primary fuel for nuclear 
reactors is uranium in the form 
of natural uranium, which con- 
tains less than 1% of the fission- 
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Cross section of Geneva Reactor fuel assembly. Core mati 


rial, Al-UO:, was made by powder metallurgy techniques. 


able isotope U**> or enriched ura- 
nium in which the fraction of 
U*%> present in natural uranium 


has been increased. Secondary 
fuels include plutonium, which is 
derived from natural uranium, 
and the fissionable isotope U?**, 
which is produced by neutron ab- 
sorption in thorium. 

The type and size of the reactor 
system governs the choice of fuel. 
Enriched U*** is preferred for 
small reactors with low power lev- 
els in view of the relatively small 
cost of the fuel compared to other 
charges. The possibility of high 
excess reactivity with relatively 
low fuel inventory makes the use 
of U**> fueling of research reac- 
tors attractive. Advantage will be 
taken of the possibility of con- 
verting or “breeding” in the 
choice of fuel element systems for 
power reactors because of the ob- 
vious advantage of the reduction 
in fuel costs. Plutonium and U?2** 
are preferred for fast reactor 


service because of their high co! 
version ratio. 
Fuel element design 

The principal objective of fu 
element design is to produce max- 
imum life and high specific pow 
er (watts per gram U**). Th 
minimum life for fuel should b 
2% burnup. This is about the life 
that is possible because of the 
poisoning in thermal reactors. 
High temperature, heat flow, 
corrosion and interdiffusion of 
fuel and clad are all factors ser'- 
ously influencing fuel element life. 

Massive uranium metal slugs 
have been most generally used as 
the fuel in existing reactors. 
However, more recent designs 
consider uranium alloys or dis 
persions of uranium in metals oF 
ceramics. 

Ceramic materials offer a pos 
sible solution to fuel element 
problems in reactors designed 0 
operate at elevated temperatures. 
They are particularly suited for 
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‘ness, dimensional stability in an 





oxygen free atmosphere and re- 





sistance to aqueous corrosion com- 





pared to uranium metal. It is of 
interest in proposed fuel system 
involving dispersions of uranium 
in ceramics. Typical of such sys- 
tems are UO, in BeO; UO, in 
graphite; UO, in SiC; and UO, 
Th0.. 
Thorium oxide (Th0O.) is of po- 
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terial in a high temperature re- 
actor because of its refractoriness 
and stability at elevated temper- 
ature. Cermets also offer poss] 
bilities for combining high ser 
ice temperatures with good heat 
transfer characteristics. Two ma 
terials of interest in this class are 
Cr-Al,0, and SiC-Si combinations 
containing uranium. 

Aqueous slurries show promise 
for fuels or breeder blanket ap- 
plications. Thorium oxide appears 
to be a promising thorium com- 
pound for breeder service because 
of its resistance to corrosion and 
its stability in aqueous solution. 

Plutonium can be used for fast 
power breeder reactors because of 
its high average yield of 3 neu- 
trons per Pu?*® fission. Its prin- 
cipal role to date has been as a 
product of nuclear reactors. In 
one instance, in the Los Alamos 
Fast Breeder Reactor, it has 
served as a reactor fuel. 





Uranium 

Uranium is the only naturally 
occurring reactor fuel. Massive 
metallic uranium clad in alumi- 
num or stainless steel has been 
used for fuel elements in most 
existing reactors. However, be- 
cause of its poor corrosion resist 
ance and distortion under irradi- 
ation, most of the new heteroge- 
neous power reactor designs call 
for uranium alloy or dispersion 
type fuel elements. In the latter 
case, fine particles of the metal 
or oxide are dispersed in a metal 
or ceramic matrix. 

Uranium metal exhibits three 
crystalline forms, the alpha phase, 
(orthorhombic) which is stable 
up to 660 C, the beta phase (tet- 
ragonal) which exists between 
660 and 760 C, and the gamma 
phase (body centered cubic) 
which exists from 760 C to the 
melting point. This characteristic 
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has a great significance in the 
treatment and behavior of the 
material at elevated temperatures. 

Uranium’s mechanical proper- 
ties are markedly affected by an- 
isotropy or preferred orienta- 
tion of the internal structure, 
which is a function of fabricating 
history and heat treatment. Minor 
amounts of carbon present also 
have a pronounced effect on me- 
chanical properties. 

The hardness of cast annealed 
metal can be increased from an 
average value of Rockwell B 90 to 
115 or more by cold working. 
When heated to 150 C the hard- 
ness of uranium decreases and 
complete annealing occurs at 600 
C to 700 C. The hardness of the 
beta phase increases to a Brinell 
number of 30 or 40. The hardness 
decreases with a further increase 
in temperature and the gamma 
phase (above 772 C) is too soft 
to measure on the Brinell scale. 

The anisotropic nature of ura- 
nium is reflected in the range of 
values obtained for modulus of 
elasticity. The modulus of elas- 
ticity decreases rapidly with tem- 
perature. Poisson’s ratio is low. 
Tensile strength is highest in 
cold-worked metal and lowest in 


annealed. ee ene to im- 


prove the tensile strenxXth. Tensile / 


strength decreases rapidly with 
temperature increase. 

Upon repeated heating and cool- 
ing in the temperature range 
from room temperature to 660 C 
(alpha range), the metal may un- 
dergo considerable dimensional 
change. The change manifests 
itself in the cast metal by rough- 
ening of the surface. In the 
wrought metal fabricated in the 
alpha range, substantial elonga- 
tion may occur in the direction of 
working. By controlling the grain 
size and randomizing the grain 
orientation by proper heat treat- 
ment surface roughening and 
elongation can be retarded. 

Conventional fabrication tech- 
niques such as casting, rolling, ex- 
trusion, forging, swaging, draw- 
ing and machining can all be used 
with uranium. Since uranium pre- 
sents a health hazard from whole 
body radiation and inhalation of 


CHANGES IN ENGINEERING PROPERTIES OF URANIUM 
ITS ALLOYS AND COMPOUNDS UPON IRRADIATION 








Material 


Radiation Effects 





Uranium 
(single crystals) 


Uranium-Aluminum Alloys 


Uranium-Chromium Alloys 


Uranium-Zirconium Alloys 


Uranium-Molybdenum Alloys 


Uranium-Graphite 
Uranium-Beryllium Alloys 
Uranium-Thorium Alloys 


U0.—BeO 


UO,—Stainless Steel 





Irradiating single crystals of uranium at 200 C to 0.0307 5 
caused 15% growth in the 010 direction; irradiation a 
caused no growth. 


Aluminum with 5-17% uranium showed 1% dimension chay . 
with exposures to 0.69% burnup. Thermal conductivity shows 
linear decrease to about % of initial value. At 0.05% burnup 1, 
density decreases about 3%. 


The presence of 0.1-0.2% chromium in uranium markedly im 
proved stability. The addition of molybdenum, columbium ¢, 
zirconium is also effective but large quantities are required. 


Alloys of zirconium and uranium have good dimensional stabiji 
at 0.1% burnup with density decrease of about 1% and ios; ;, 
thermal conductivity of around 5%. 


Alloys of 0.61% molybdenum in uranium averaged 13% length 
increase after 5 x 10!* nvt exposure when preannealed below 
500 C, specimens preannealed at 500 C showed only 2% lengt 
increase. Alloys containing 9% molybdenum showed no growth a 
2.5 x 10!* nvt. 


Radiation damage severe in such systems because of anisotropic 
nature of graphite. 

At 0.06% burnup beryllium alloys containing 0.5-3% uranium 
showed only minor dimensional and density changes. 

Thorium alloys containing 1-5 
sional and density changes. 
After 0.0005% burnup, samples containing 2 and 10% U0, show 
1% increase in linear dimensions and a loss of 30% in compres 
sive strength and elastic modulus. 

Particle size of UO. has a marked effect on hardness. 
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hin 
Urnup 


Y uranium show only minor dimen. 





its dust, special care must be ex- 
ercised in its handling. Uranium 
metal in massive form oxidizes 
slowly in air. However, finely di- 
vided metal such as chips and 
powder is pyrophoric and requires 
precaution in handling. Care must 
be taken to prevent the metal 
from becoming oxidized during 
fabrication and machining. 

Uranium can be joined by weld- 
ing or brazing but the conven- 
tional techniques must be modi- 
fied because of the reactivity of 
the metal with the atmosphere. 
Both the inert gas-shielded tung- 
sten arc process and the shield- 
ed arc consumable electrode proc- 
esses have been successfully used. 
Brazing is handicapped by the 
formation of brittle compounds 
between the uranium and joining 
metals. The process of plating 
uranium with silver or nickel and 
then brazing the plated metals has 
been used. 

Alloys of uranium containing 
small amounts of added metal in 


solid solution show improved 
strength and corrosion resistanc 
Among the elements that have a| 
preciable solubility in the solid 
uranium phase at elevated ten- 
peratures are zirconium, titanium, 
columbium and molybdenum. Alu- 
minum, which forms intermetallic 
compounds with uranium, ha: 
been used to alloy uranium for 
reactor use. 

Upon irradiation, massive ura 
nium metal is subject to severe 
distortion. The radiation effects 
are similar to that obtained by 
thermal cycling. Recrystallization 
after rolling to randomize the 
structure and effect small grain 
size reduces growth. 

Growth of uranium upon Ir 
radiation appears to be an exp0- 
nential function of burnup and 
some data suggest that such 
growth is secondarily dependent 
upon the temperature at which 
the irradiation was carried out. 
Surface distortion of uranium on 
irradiation as in thermal cycling 
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bakes the form of a peculiar 
orange I e]” surface roughening 
effect. Th corrosion resistance of 
metal is markedly de- 
r U.Si and for uranium 
taining 5% Zr, 1.5% 
Nb and 9% Mo. 

Uranium ceramics 

U0, looks promising for high 
temperature reactor service be- 
cquse of its high temperature sta- 
pility. It is also of considerable in- 
terest in low temperature designs 
pecause of its dimensional stabil- 
ity in an oxygen free atmosphere 
and its resistance to aqueous cor- 
rosion compared to metal. 

U0, oxidizes in air and must 
be fabricated in an oxygen free 
atmosphere. It may be used in 
fne particles dispersed in a mat- 
rix of stainless steel, zirconium 
or aluminum, or it may be used in 
form. Massive U0, is 
ysually clad to prevent fission 
product escape. When used in 
massive form, UO, should be as 
dense as possible to assure the 


yranium 
creased [( 


lovs Ccé 


massive 


maximum number of fuel atoms 
per unit volume. Bodies having 
96% of theoretical density have 
been prepared by isostatic press- 
ing and sintering at 1750 C for 
1 hr. The radiation stability of 
UO, appears satisfactory. 

U0, dispersed in aluminum is 
used as the fuel element in the 
Geneva Conference Reactor. These 
components, 18 in number, are in 
the form of plates containing 54% 
UO, in aluminum powder. UO, 
dispersed in stainless steel in the 
form of flat plates, 30 mils thick, 
clad in 5-mil stainless steel, which 
are 25 in. wide and 23 in. long 
are used in the North American 
Aviation pool type reactor de- 
signs. Massive UO, in pellet form 
contained in zirconium cladding 
is used in blanket assemblies in 
the PWR (Pressure Water Reac- 
tor). 

U0, in austenitic stainless steel 
has been suggested for small wa- 
ter cooled and moderated plants. 

U0.-water slurries have been 





PROPERTIES OF URANIA AND THORIA: 











Formula Urania Thoria 
Bulk Density, gm/cm® 10.02 9.6" 
Melting Point, C 2878 + 22 3220 + 50 
Thermal Cond, cal /sec/cm?/C/cm 
100C 0.018 0.02 
600C 0.008 0 008 
1200 0.006 0.0076 


Coeff of Exp per C 





11.2 x 10427-1260C) | 8x 10-*( 20C) 
| 9x 10-*¢ 500C) 
| 9x 10-8 (1000¢) 








Mod of Elast, psi 


a 











25x10°(20C) | 21x 10°¢ 20C) 
18 x 10° ( 500C) 
| 14x 10* (1000¢) 
Spec Ht, cal/gm /C 0.056(17C) | — 0.058 (50C) 
Metal Atoms/cm: in Oxide Compared with Metal, % 51.5 78.5 





Preferred Methods of Fabrication 


a 


1, 1, UH, IV 1, Ut, uu 








* Isostatically pressed and sintered 
’ Fabrication numbers: 
I—Cast and sintered 
ll—Extruded and sintered 
III—Cold pressed and sintered 
IV—Hot pressed 


Source: “Refractories for Nuclear Energy,” American Refractories Institute, 


Technical Bulletin No. 94, Feb 1956. 
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Corrosion of thorium in air at va- 
rious temperatures. Battelle Me- 
morial Institute, July 1, 1952. 


studied for reactor service. Their 
principal objection is the tendency 
of the material to cake on pipe 
walls at elevated temperatures. 
Their attack on stainless steel at 
250 C is reported to be nil after 
circulation at a maximum velocity 
of 83 ft per sec at throat of orifice 
and 20 ft per sec in straight pipes 
and elbows. 

Thorium 

Thorium is of major interest in 
reactor technology because it is a 
potential source of the secondary 
nuclear fuel U2** and the possi- 
bilities of “breeding” with thori- 
um to increase the supply of fis- 
sionable materials is of major 
consideration to the successful 
development of commercial nu- 
clear power. 

Thorium in the finely divided 
state is pyrophoric, and its han- 
dling in this form requires special 
precautions. Its corrosion resist- 
ance is poor in air and water, es- 
pecially at elevated temperatures. 

Thorium belongs to the cubic 
system, which means that its 
properties will be isotropic in 
comparison with the anisotropic 
behavior of uranium over a wide 
temperature range. A_ phase 
change from face-centered cubic 
to body-centered cubic has been 
reported between 1400 and 1500 C. 
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Thorium can be fabricated by 
a variety of standard methods in- 
cluding forging, extrusion, hot 
and cold rolling, swaging and 
drawing. It is ductile and can be 
subject to considerable reduction 
before annealing becomes neces- 
sary. At lower temperatures it is 
semibrittle under impact but be- 
comes tough at 250 C. Its machin- 
ing characteristics are similar to 
mild steel. Exclusion of air is 
necessary to prevent oxidation 
during fabrication. No very suc- 
cessful technique has been devel- 
oped for joining thorium to thor- 
ium or other metals. 

Thorium alloy development for 
the purpose of improving mechan- 
ical and corrosion properties has 
led to the discovery of the hard- 
ening effect of carbon in small 
quantities and the improved aque- 
ous corrosion resistance of 25 to 
30% by weight of zirconium. In- 
termetallic compounds of thorium 
with other metals give rise to al- 
loys that are appreciably strong- 
er than thorium alone. 

Thorium exhibits excellent ra- 
diation stability as a result of its 
isotropic nature. No growth oc- 
curs after an exposure of 10'*nvt. 
Thorium oxide 

Thorium oxide (Th0,) is of po- 
tential interest as a breeder ma- 
terial in a high temperature reac- 
tor because of its refractoriness. 
High density is also a require- 
ment for solid thoria and shapes 
having a density of 96% of theo- 
retical have been fabricated by 
sintering ThO, with 0.5% Cu0 at 
1700 C for 1 hr. Combinations of 
U0, and ThO, have been suggested 
for use in thermal breeder reac- 
tors. 

Aqueous slurries of Th0, have 
been considered for breeder re- 
actor applications. Caking on pipe 
walls is a problem during circu- 
lation at 250 C when impurities 
are present and there is a ten- 
dency to form plastic mixtures be- 
low 200 C on violent agitation. 
Oxalic acid additions have been 
found to reduce the viscosity of 

plastic slurries at room temper- 
ature. Abrasion-corrosion prob- 
lems are encountered in regions 
of high fluid acceleration. 
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Projected growth of conventional and nuclear power in the US. 
indicates that by 2000 A.D. nuclear power plants will be generating 


more power than all sources in 1955 combined. 


(Babcock & Wilcox Co 


Future Outlook 


The nuclear chain reaction is 
independent of temperature and 
consequently reactor technology 
leading to the production of 
cheap, reliable and safe nuclear 
power can proceed along either 
the high temperature-high ther- 
mal efficiency path or the low 
to moderate temperature-low 
thermal efficiency pattern. As 
long as present limitations of 
existing materials persists, the 
latter approach will prevail. 
Development along the former 
avenue requires new materials 
and new design concepts. This 
approach because of the greater 
unknowns involved, may be ex- 
pected to proceed slowly. 

The three metals now avail- 
able where neutron economy is 
essential are zirconium, beryl- 
lium and aluminum. Only zir- 
conium and beryllium are suit- 
able for service at higher tem- 
peratures but zirconium costs 
$30 per lb and beryllium $175. 
To make adequate use of these 
essential metals in commercial 
power reactors their costs must 
come down. 

Where neutron economy is not 
of primary importance, available 
metals are stainless steel, molyb- 
denum, titanium and _ nickel. 
Improvements in the mechanical 
properties of these materials 
may be expected to broaden 
their usefulness. 


The currently most widely 
studied reactor designs are the 
water cooled types _becaus: 
water is cheap, its nuclear prop 
erties are acceptable and the 
technology connected with its 
use at high temperatures and 
pressures is well known. Corro- 
sion of metal components may 
be expected to be a _ limiting 
factor in the development of 
this class of reactors and of th: 
liquid metal cooled and other 
liquid cycle types. The gas cycle 
reactor being constructed in 
Britain appears to offer advan- 
tages in safety and freedom 
from corrosion but some U. 5. 
observers question the efficiency 
of such systems for large-scale 
power production. 

Clues to the building of more 
economical reactor systems lie in 
the development of more durable 
fuel elements and more efficient 
moderators. Lighter shields are 
needed for mobile reactor applli- 
cations. Such technology re- 
quires a long time to acquire 
and is expensive, but it is in 
these areas that long-range re- 
search can pay off handsomely. 
The supplier who has the most 
know-how will get the busi- 
ness. Radical new concepts of 
reactor design may be expected 
as knowledge of materials suit- 
able for reactor construction 
increases. 





Reprints of this Manual are available at 50c each until supply is 


exhausted. See page 


230 for complete list of available Manuals. Write for quotations on quantities cf 100 or more. 


Address requests to Reader Service Dept., MATERIALS & METHODS, 430 Park Ave., New York 22, N. Y. 
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Selection and Applications of Spring Materials (Continued from July) 
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Materials (Commercial Name) | Characteristics and Applications | Available Sizes 


| 
| Application Temp, F 
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General Properties 





arenes 


Alloy spring steels have a definite place in the field particularly for conditions involving high stress and for applications where shock or impact loadings 
ocur. They can withstand higher and lower temperatures than high carbon steels and are obtainable either annealed or pretempered. 


Chromium-Vanadium 
(SAE 6150) 


silicon-Manganese 
(SAE 9260) 


Chromium-Silicon 
(SAE 9254) 


Chromium-Molybdenum- 
Vanadium 


Chromium -Molybdenum-Nickel 
(AIS! 8650 & 8660) 


| Most popular alloy spring steel. | Dia 0.031-0.500 in. and 





Used extensively for aircraft en- | 
gine valve springs. 


Less expensive than chromium- | 
vanadium, used extensively in 
flat leaf springs for trucks. 


Developed originally for recoil 
springs for anti-aircraft guns. 


Helical springs for piston rod pack- 
ings in locomotives. 


Used in large sections for hot 
formed springs in railroad cars. 





some larger sizes. 
Square sizes in frac- 
tional dimensions. 


Round, square and rec- 
tangular sections 
from 0.031-0.500 in. 


Dia 0.031-0.500 in. 


Round, square and flat 
sections. 


8650 grade in sections 
to 1 in.; 8660 grade 
from 1 to 2 in. 


| Max 425 


Max 475 


To 800 and slightly 
higher. 








For higher stresses than can be 
handled by high carbon spring 
steels where long endurance life 
is needed. Also for shock or im- 
pact loading. 


Can be heat treated to higher hard- 
nesses than other spring steels. 
Rockwell C50 to C53 common. For 
highly stressed springs requiring 
long life under shock loading. 


Modified tool steel to be hardened 
and tempered after forming. 





Special nickel alloys having a constant modulus of elasticity over a wide temperature range are desirable for springs subjected to temperature cnanges ; 
especially where the springs must exert uniform loads and deflections. These corrosion resistant alloys having uniform and nearly constant elastic character- 
stics also have low hysteresis and low creep values, making them preferred materials for food weighing scales, precision instruments, gyroscopes, measuring 
devices, recording instruments and computing scales where temperature changes are within the range of —50 to 150 F. These materials are quite expensive 
and not regularly stocked in a wide variety of sizes. They should not be specified without prior discussion with spring manufacturers because some suppliers 
may not fabricate springs from these alloys. All these alloys are covered by U. S. patents. 


Elinvar 


Ni-Span C 


lso-Elastic 


Elgiloy, 8J Alloy, Durapower, 
Cobenium 


Dynavar 


| Hair springs in watches. 


Most popular of constant modulus 
alloys. 


Used in dynamometers, instru- 
ments and food weighing scales. 


Used in instruments and Elgin 
watches. 


Used in instruments and Hamilton 
watches. 








Small wire dia and thin 
strip only. 


Same as Elinvar 


Same as Elinvar. 


Same as Elinvar. 


Same as Elinvar. 


150 to —50 


Same as Elinvar. 


Same as Elinvar. 


Max 1000; useful at sub- 
zero temperatures. 


Max 750; useful at sub- 
zero temperatures. 





Hardened only by cold work. 


Usually formed in 50% cold worked 
condition and precipitation hard- 
ened to Rockwell C40-C44. Useful 
at torsional stresses of 60,000- 
80,000 psi. 


Safe torsional stresses 40,000- 
60,000 psi at hardness values of 
Rockwell C30-C36. 


Precipitation hardened to Rockwell 
C48-C50. 


Precipitation hardened to Rockwell 
C48-C50. 
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Technicatl-ities 
By John S. Davey 


The Proper Loading 
of Bolts 


The pre-load, or residual ten- 
sion, in a tightened bolt means 
more to assembly strength 
than the actual strength of the 
bolt itself, 


In a joint, a bolt torqued to 
its proper load level resists a 
maximum amount of external 
load without loosening. De- 
signers can take advantage of 
this fact and assure better re- 
sults, and at the same time, cut 
costs. 


For example: One designer 
calculated that truck frames 
needed high strength bolts at 
least %” in diameter. So he 
used 5”. But on the assembly 
line, these were being torqued 
to 100 ft.-lbs. whereas they 
needed at least 200 ft.-lbs. for 
proper residual tension, The 
%” bolt at 100 ft.-lbs. would 
actually have given the strong- 
er assembly and at less cost. 


In another case, the bucket 
on earth moving equipment 
was always coming loose, The 
design engineer kept increasing 
the size of the bolt up to 1%”, 
but to no avail. The impact 
wrench used was supplying far 
too little torque for this size. 
We suggested a return to the 
original %” bolt used, set up to 
350 ft.-lbs. torque. It solved the 
problem, 


In short, the more you stress 
a bolt within its elastic limit, 
the greater its ability to stay 
tight and make a strong as- 
sembly. 


a 


Symmetrical flow lines 


assure strong bolt heads 





Photo of perfect cold worked 
blank after first upset. 





Effect of improper forming 
is a poor head like this. 


Ix THE manufacture of bolts and cap 
screws, the first upset of metal is a vita! 
one. It determines the flow lines in the 
bulb which will form the head. A syn. 
metrical flow assures no laps and, there. 
fore, no weak spots orcracks in the fing! 
upset of the head. 


MACHINE OPERATOR’S SKILL VITAL 
The upper photo shows a longitudinal 
section of a blank after the first upset 
and on its way to becoming an RB&W 
standard bolt. Note the even distribution 
of flow lines. This bulb will become a 
perfect head. 


The lower photo shows what can hap. 
pen with poor tools, inexperienced oper: 
ators or without precision setup of the 
cold headers. Note how pronounced is the 
unbalanced flow pattern which resulted 
from a bulb with just a minute defect. 


DEPENDABLE FASTENERS 

Cap screws and bolts also get a bright 
smooth finish from the right kind of cold 
forming. But above all, they offer the 
designer low cost fasteners with sound 
internal structure. Standard RB&W fas- 
teners can be loaded to their proper level 
—become a strong point in any assembly. 

For help on your fastener problem, con- 
tact Russell, Burdsall & Ward Bolt and Nut 
Company. Plants at: Port: Chester, N. Y; 
Coraopolis, Pa.; Rock Falls, Ill.; Los Ange 
les, Calif. Additional offices at: Ardmore 
(Phila.), Pa.; Pittsburgh; Detroit; Chicago; 
Dallas; San Francisco. 
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The Only Screw That Stays Tight 


The continual heating and cooling caused 
loosening of handle screws on the flat irons 
of one manufacturer. Every type tried failed 
to stay tight until RB&W’s unique Spin-Lock 
tapping screws were used. This solved the 
problem, Their hardened teeth lock into the 
surface, require more torque to loosen than 
to tighten. One piece fasteners, they speed 


assembly time. 


For more information, turn to Reader Service Card, Circle No. 504 
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Selection and Applications of Spring Materials (Concluded from July) 
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Materials (Commercial Name) | Characteristics and Applications Available Sizes | Application Temp, F General Properties 


| 
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Nickel-base alloys are useful spring materials to combat corrosion and to withstand both elevated and sub zero temperature applications. Their non-magnetic 
characteristic is important for such devices as gyroscopes, chronoscopes and indicating instruments. These materials have high electrical resistance and should 





te FACTS 


not be used for conductors of electrical current. 























Monel Least expensive of nickel-base | Dia up to %e in. | 425 to —100 Lowest tensile strength of nickel- 
| alloys. Often used in equipment and larger (lower | base group but useful because of 
in contact with foods and bev- strength). Also flat | corrosion resistance to seawater. 
erages. strip. Nearly non-magnetic. Can be 
subjected to stresses higher than 
phosphor bronze and nearly as 
high as beryllium copper. 
K-Monel | Used in sizes larger than ordinarily — 450 to —100 Formed in soft or partially hard 
| used with Monel. condition, age-hardened to obtain 
tensile strength above Monel and 
nearly as high as stainless steel. 
| Max working stress usually 45,000 
psi. 
Inconel | More expensive than stainless | Dia up to % in. | Max 700 | Tensile strength higher than 
steel but less expensive than K-Monel by cold working. Cannot 
| beryllium copper used for be hardened by heat treatment. 
| springs in compressors, turbines 
| and jet engines. | 
| 
Inconel X | Similar to Inconel but can be used ~ | Max 850 Can be formed in soft condition and 
in larger sizes. | hardened by heat treatment. Max 
working stress 55,000 psi. 
Duranickel More expensive than Inconel. — Max 500 Can be formed in soft condition and 


| 


hardened by heat treatment. 





Copper-base alloys are important spring materials because of their good electrical properties combined with their excellent resistance to corrosion. Although 
these materials are more expensive than the high carbon and the alloy steels, they nevertheless are frequently used in electrical components and in subzero 
temperatures. All copper-base alloys are drawn to the American Wire Gage (same as Brown & Sharpe Gage) and are non-magnetic. 


Spring Brass 
(70 Cu-30% Zn) 


Phosphor Bronze 
(5% Sn) 


Beryllium Copper 
(2%% Be) 


Copper-Manganese, Nickel- 


Silver, Cupro-Nickel 


Silicon-Bronze, Aluminum- 
Sronze, Tin-Brass 





Least expensive and highest elec- 
trical conductivity of the group. 
Used extensively in flat stamp- 
ings. 


Most popular alloy of group. Used 
for contact fingers in switches 
because of low arcing charac- 
teristics and many other appli- 
cations. 


Most expensive of group. Major 
use current carrying springs 
in electrical components and 
switches. 


Used for contact fingers and other 
electrical spring applications as 
alternates for other copper-base 
spring materials. 


Useful for special applications. 





Round sections and flat 
strip. 


Round sections and flat 
strip. 


Max 150; useful atsub- 
zero temperatures. 


Max 212; useful at sub- 
zero temperatures. 





Low tensile strengths. Cannot be 
hardened by heat treatment usu- 
ally used in spring temper. 


Can withstand stresses 50% higher 
than brass. Cannot be haraened 
by heat treatment usually used 
in extra hard or spring tempers. 


Formed in soft condition and pre- 
cipitation hardened to produce 
high strength. 


All three are white and often are 
selected for color harmony. Good 
corrosion resistance. 


Good corrosion resistance. 








Adapted from a paper by Harold C. R. Carlson delivered at the ASME Diamond Jubilee Meeting, Chicago, Ill., Nov., 1955. 
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Octagonal 2B Retort provides 
uniform tumbling action 





PERFORMANCE “PAYS OFF” 


Thermalloy* Retorts pay off with longer service life 


Thermalloy high-alloy Retorts retain structural 
strength and resist atmospheric attack at ex- 
tremely high temperatures. 

For example, at a large ball and roller bearing 
company, Thermalloy octagonal retorts, similar 
to the one shown in the above illustration, gave 
30% more wear life. 

Thermalloy is not a single alloy, but a group 
of tough heat-resistant alloys developed specifi- 
cally to meet a specific high heat-treat problem. 











“AMERICAN ___ 
| Brake Shoe 
) OMPANY 








MATERIALS & METHODS 


For more information, turn to Reader Service Card, Circle No. 465 


Wherever heat-treat parts are highly or indeter- 
minately stressed . .. subject to thermal fatigue 
... Thermalloy pays off in longer service life 
with less maintenance. 

Let us show you how our engineering skill 
and design experience on furnace and heat-treat 
parts can save you money! Contact your local 
Electro-Alloys representative or write Electro- 
Alloys Division, 7028 Taylor Street, Elyria, Ohio. 

*Reg. U.S. Pat. Off. 







HEAT-RESISTANT CASTINGS * TRAYS + MUFFLES » CONVEYOR BELTS » RETORTS * RADIANT TUBE 








ELECTRO-ALLOYS DIVISION 


Elyria, Ohio 
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a ‘ ‘ qe > Alloys for 1000-1650 F 
a p> New designs in expanded metals | 
PR VIEWS pe Other new matcrials, p 155 | 


Aircraft, industrial gas turbine applications for... | 


Two High Temperature Nickel Alloys 
































PHYSICAL PROPERTIES OF INCONEL 700 AND INCOLOY 901 & Two new high temperature al- 
“sn loys for aircraft and industrial 
Coefficient of ee : | 
| Modulus of Elasticity Thermal Expansion. gas turbine applications have 
Alloy ag : — a, "| been announced by International 
)/cu in, emp, odulus, emp, oefficient, cee ks t “said | 
F 0s F per deg F Nickel Co., Inc., 67 Wall St., New 
pe York 5. 
700 sie! |e 7 sm | temo | eee baplbenis. haere agelltia:: iandal 
Inconel ). . x 106 | 8.02 x 10 fi . z 
1500 | 26. x 106 70-1400 | 868x106 hardenable nickel - cobalt chro ) 
he: ay 70-1600 9.27 x 10-6 mium alloy, contains about 50% 
i ° 
— a —— nickel and 30% cobalt. Inco de- 
a mG | . =. : A na 8 fot x At veloped this new alloy for aircraft 
Incoloy 901s ‘ | 2X 10° JU KV" 3] , , i . 
1200 22.1x10° | 90-1400 | 9.15x 10% designers who were seeking ade 
re | 20-1500 9.43 x 10-6 quate strength in forged aircraft 
gas turbine blades at tempera- 
o pape byte ce By slight contraction during the 1300 F aging treatment. The amount varies, tures up to 1650 F. It is now pro- 
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HIGH-TENSILE STEEL promi 
jndust 
requir’ 
streng 
loy 9( 
tures 

miavora 
alloys, 
alloy ‘ 

An 
of th 
coeffic 

And with all these physical advantages over Conta 

e It is 50% stronger than mild steel. mild carbon steel — it can be cold formed as 

e Itis considerably more resistant to corrosion. readily into the most difficult shaped stamping. 

e It has greater paint adhesion with less under- When you next start to redesign, get the facts 

coat corrosion. On N-A-X HIGH-TENSILE. It’s produced by Great 
It has high fatigue life with great toughness. Lakes Steel — long recognized specialists in flat- 
It has greater resistance to abrasion or wear. rolled steel products. 


You can design light weight, longer life, and e It is readily and easily welded by any process. 
economy into your products by including N-A-x e It polishes to a high lustre at minimum cost. 
HIGH-TENSILE in your plans. 








eeeeevoeaoeaeve2ee20e20e200868686 
eeeeeeoeaeee2e20e0e20e00808686 


N-A-X Alloy Division 


GREAT LAKES STEEL CORPORATION 


Ecorse, Detroit 29, Mich. . A Unit of 





NATIONAL STEEL walg CORPORATION 


For more information, turn to Reader Service Card, Circle No. 


MATERIALS & METHODS 








hot rolled rounds of % 
All rods are furn- 
9 turned or ground 
fechanical properties of 
1650 F are 
Inconel X at 


a ° ¢ 
" 9-in da. 






i) alloy at 





those of 






. developed the second prod- 
ict, “Incoloy 901” nickel-iron- 
rhromium alloy, for aircraft and 
industrial gas turbine components 
requiring high creep and rupture 
strength at 1000 to 1400 F. Inco- 
loy 901 alloy at these tempera- 
tures has properties that compare 
‘ravorably with those of the super 
alloys, yet it is low in strategic 
















alloy content. 

An important physical property 
of this second alloy is its low 
coefficient of thermal expansion. 
Containing about 40% nickel, it 
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HIGH TEMPERATURE TENSILE PROPERTIES OF INCONEL 700+ 








Yield Str 

Temp, Prop Limit, | (0.2% offset), | Tensile Str, Elong, Red of 

F psi psi psi % Area, % 

80 69,000 104,000 171,000 25 27 
1000 67,000 95,000 147,000 28 30 
1200 65,000 92,000 146,000 23 27 
1350 47,000 92,000 135,000 14 15 
1500 42,000 75,000 107,000 6 8 
1600 44 000 56,000 84,000 7 8 








* Rod stock, '%% in. dia, solution treated 2 hr at 2160 F, air cooled and aged 4 hr at 1600 F. 


is similar enough to ferritic alloy 
steels to permit the two materials 
to be joined without special pro- 
vision for thermal expansion. 

In addition to bar and forging 
stock, the alloy is also produced as 
sheet in the same sizes and gages 


as those offered in Inconel X and 
Inconel W age-hardenable alloys. 
Incoloy 901 is expected to find 
use in turbine rotor and compres- 
sor disks and structural parts to 
operate in the intermediate tem- 
perature range of 1000 to 1400 F. 





New patterns have endless uses. Left to right: Wavelength, Festoon, Armorweave and Rondo. 


Expanded Metals—New Patterns for New Products 


Until recently, industrial de- 
signers using expanded metals 
were limited to a standard dia- 
mond-shaped pattern. Conse- 
quently, the material has been 
used for functional purposes— 
metal lath, machinery guards, cat- 
walks and landing mats. 

Now new flat and three-dimen- 
‘ional patterns are available from 
U.S. Gypsum Co., 300 W. Adams 
St, Chicago 6. The patterns— 
Rondo, Festoon, Wavelength and 


Armorweave—are designed for 
decorative purposes. They are 
lightweight and have greater 
strength and rigidity than the 
solid metal sheets from which 
they are slit and cold drawn in 
continuous patterns. They are 
made in carbon steel, aluminum 
and, in some meshes, stainless 


steel. They may be coated, used 

in their natural finish or painted 

in various color combinations. 
Applications 


include chairs, 





screens, radio and_ television 
grilles, wastebaskets, bookshelves, 
partitions, display boards, indus- 
trial baskets, ventilator panels, 
filter screens and sorting bins. 

Easy to handle, the expanded 
metals can be cut with shears, 
bolt cutters, pliers or torch with- 
out raveling. The sheets can be 
joined to other units readily by 
resistance welding, arc welding 
or brazing. 


(Other New Materials on p 155) 
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campbell 
wyant and 
cannon 


FOUNDRY COMPANY 


A Division of Textron Inc. 


Muskegon, Michigan 








CWC supplies low cost, 
precision castings in volume 
to expanding industries! 


Growth and expansion! That is the patig 
of business today. Naturally, this creats 
problems, and often one of them is casi 
supply. Many firms have outgrown the 
present source—need castings in greater 
volume at lower costs—and even higher 
quality to meet today’s competition. 
If this is your case, look to Campbell, 
Wyant and Cannon... the source for tl 
best in iron and steel castings... 
where expert engineering and precision 
controls are “musts” ... where volume 
production at low cost is not a problem 


If you are growing, look to CWC! 
Consider having the facilities and abilitt 
of this group of six production foundrie 
at your command. 


Write for the “One Source’ story todd’ 


This informative booklet tells wh 
CWC should be the “One Source 
for all your grey iron, iron alloy, 
and steel casting needs. Write [o! 
a copy today! 


For more information, Circle No. 540 
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SIX FOUNDRIES LOCATED IN MUSKEGON, LANSING AND SOUTH HAVEN, MICHIGAN ...READY TO SERVE YOU! 
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AVERAGE PROPERTIES OF 


NEW MOLDING COMPOUNDS 





Property 


GE 12902 12920 


GE 12921 





alnr 
Viv 


70d Impa t ft-lb /in. of notch 
exural Strength, pst 
lodulus in Flexure, pst 


Mr onsile Strength, psi 
rompressive Strength, psi 
£ Crawit 


ne Olavity 
-} 


Water Absorption, % in 48 hr 
Shrinkage, mils /in. 

Hardness, Rockwell M 

Heat Distortion Point, F 


Dielectric Strength (short time, 60 cycles), v/mil: 
at 77 F 
at 212 F 
Power Factor (dry) 
60 cycles 
1000 ke 


Dielectric Constant (dry): 

60 cycles 

1000 ke 
Volume Resistivity, ohm-cm units 
insulation Resistance, megohms 





black black brown 
0.36 0.34 0.32 

10,000 10,000 10,000 
1 x 10° 1 x 106 1 x 108 


7500 | 6500 6500 
30,000 | 33,000 25,000 
1.39 | 137 1.40 


0.8 | 0.75 0.75 
6 ] 7 

110 115 100 
350 300 300 


250 250 300 
175 | 100 100 





0.1 | 0.55 0.30 
0.05 0.05 0.06 


13 10 
¥) 5 
4x 10° 3.5 x 105 
2 x 104 5.5 x 104 








Versatility, rapid cure rates with... 


Three new phenolic molding 
mpounds have been developed 
by Chemical Materials Dept., Gen- 
eral Electric Co., Pittsfield, Mass. 
A one-stage black phenolic 


Switch components molded with 


new one-stage 
com) nds. 


phenolic molding 


Three Phenolic Molding Materials 


molding compound, designated 
GE 12902, offers faster cure rates 
to step up molders’ production 
The compound is reported 
to have good release character- 
istics, low bulk factor and uni- 
form granulation. Successful ap- 
plications include refrigerator and 
range parts, distributor caps and 
rotors, and switch 
parts. 

The other compounds are two- 
stage materials. GE 12920 is 
available in black and GE 12921 


cycles. 


automotive 


in brown. Both have been formu-~ 


lated for increased versatility and 
rapid cure. They are being 
molded into wiring devices, range 
switches and other electrical 
parts, as well as iron handles and 
photographic parts. 


Wrinkle pattern is obtained from 
plastisol applied by spraying. 


Decorative, Functional 
Coatings Announced 


Recent developments in coat- 
ings include a wrinkle plastisol, a 
ceramic coating that protects 
metals up to 1100 F, an epoxy 
size and a conductive coating for 
nonmetallic materials. These and 
seven other new coatings are de- 
scribed below. 


1. Wrinkle plastisol 


A new wrinkle plastisol has 
been introduced by Stanley Chem- 
ical Co., East Berlin, Conn., as a 
finish for typewriters, business 
machines and other mechanical 
devices. The 100% solids mate- 
rial is applied by spraying. Hard- 
ness and resistance to abrasion, 
chemicals and perspiration are 
claimed to be excellent. 

To obtain the wrinkle pattern, 
a coating of 8 to 10 mils of plasti- 
sol is applied on the primer. It 
can also be applied to vertical sur- 
faces without sagging and to 
smooth surfaces such as paper 
and foil. 


2. Ceramic coating 


A water base ceramic coating 
that protects metal surfaces 
against elevated temperature cor- 
rosion up to 1100 F has been de- 
veloped by Kraus Research Lab- 
oratories, Cockeysville, Md. The 
cured coating has good impact and 
shock resistance. Called Porcelox, 
it is unaffected by oxidation or 
sunlight and presents no fire 
hazard. 

The coating is used on iron or 
steel exhaust manifolds, exhaust 
pipes, mufflers and fire doors. It 
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BUILDING BLOCKS 


AND CARRYING CASES 
FOR THE ATOMIC AGE 





prewar tree spens-: ~~ + 






Lead is the most readily available, efficient protection 
against atomic radiation. 


Interlocking lead bricks, developed in Federated’s labora- 
tories, are now available for easy-to-construct radiation shield- 
ing. Small lead bottles, designed and made by Federated, safely 
transport the isotopes used for medical or industrial purposes. 


Federated lead and lead alloys are used by many other 
industries ... plumbing for residential and industrial construc- 
tion; piping, lining and valves for handling corrosive chemicals; 
anodes for metallic plating. The company is constantly working 
to improve lead products and increase their usefulness. At 
Federated’s Research Laboratories, some lead samples have been 
under test continuously for more than 20 years. 


When you need reliable lead products or other non-ferrous 
alloys; or expert advice on their applications, call your nearest 
Federated Sales office. Our work with these metals has earned 
us our reputation as Headquarters for Non-Ferrous Metals. 


Sedo Tleiale- 


DIVISION OF AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 5, N. Y. 
In Canada: Federated Metals Canada, Lid., Toronto and Montreal 


Aluminum, Anodes, Babbitts, Brass, Bronze, Die Casting Metals, Lead and Lead Products, Magnesium, Solders, Type Metals, Zinc Dust 











For more information, turn to Reader Service Card, Circle No. 470 
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may be applied to pottery, gj,,. 
and other materials capable 
standing curing at an oven 7: 
perature of 450 F for 15 min In 
special cases, such as exhaps 
manifolds and fire doors, curing 
is accomplished automatically jy 
service. The coating may hp 
brushed, sprayed or dipped. Two 
coats, which are usually desirable 
have a thickness of 6.5 to 13 mils 

Porcelox is available in black 
and dark green and also in a 
graphited formulation that fur. 
ishes lubrication where hot metal 
surfaces slide or rub _ together. 
The material will withstand flame 
impingement when there is pro. - 
vision for heat removal to prevent 
temperature from exceeding 1100 
F. Porcelox is not recommended 
for: 1) light gage metal areas 
subject to flexing, 2) applications 
where strong acids and alkalies 
are in constant contact, or 3) a 
paint base, as it is not compatible 
with organic paints. 
3. Epoxy size 

An epoxy size coating for 
metals, developed to minimiz 
differences in tin plate conditions, 
provides a suitable surface for 
subsequent organic coatings. Based 
on an epoxy ester resin, it is avail- 
able from Watson-Standard Co. 
231 Galveston Ave., Pittsburgh 12. 

Applications include screw caps, 
crowns, closures and cans. The 
size coating, designated Watson- 
Standard 17-331, can be used 
under alkyd, vinyl and epoxy type 
base whites and. colors. 
4. Metallic primer 

A new metallic coating prevents 
paints, lacquer, enamel or other 
siccative coatings from peeling 
off the surfaces of galvanized 
metal. Called Metco, it has been 
developed by Solfo Paint Mfg. Co. 
Metco Div., Trenton 8, N. J. 

The coating is said to make it 
unnecessary to use any other 
metal wash or priming agent 0” 
galvanized metal. Colorless, 10 
flammable and odorless, it may b¢ 
applied by a brush or cloth. 


(continued on p 158) 
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4 chemical intermediate and corrosion inhibitor 


NEW: ELIMINATES HYDROGEN EMBRITTLEMENT 


rom GAF...high pressure acetylene derivatives with 3 centers of reactivity 


I C=CCH,OH Propargyl Alcohol 


Low concentrations of propargyl alcohol in acid pickling baths inhibit or completely eliminate hydrogen embrittlement. Bend 
angles of 180° are obtained in a modified Zapffe method of testing. A special data bulletin is available on request. 


concentration 
of Inhibitor 
Based on Acid 


DEGREE OF ARC OBTAINED 


Content, Propargy! 2-butyne-1 Commercial Commercial 


Per cent by Weight Alcohol 4 dio! 


0.00 69 
0.25 Ri0) 
0.5 180 
1.0 180 
2.0 180 
40 180 
8.0 180 


Contains 11% propargyl! alcohol 


chemical intermediate: 

Propargyl alcohol, HC=CCH,OH, with its three centers of 
reactivity, primary alcohol, triple bond and active hydrogen, 
has proven itself a valuable tool in the synthesis of pharma- 
ceuticals, essential oils, agricultural and specialty chemicals. 


HC=CCH. Br 


a chemical intermediate and agricultural soil sterilizer 


chemical intermediate: 

Propargyl bromide, HC =CCH,.Br, has three centers of reac- 
tivity; triple bond, bromine atom, and acetylenic hydrogen. 
Synthesis of terpinoid structures such as vitamin A, plant 
growth hormones, etc., is possible through Reformatsky-type 
reactions. Some propargyl amines and propargyl ethers syn- 
thesized from propargyl bromide have physiologic activity as 
morphine antagonists and hormones. Used in the synthesis 
of propargyl substituted barbiturates. 


For technical 
information, 
price schedules 
and samples 
write to: 


ANTARA 


GEN 2B RA-L 
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Inhibitor ‘‘A’’ Inhibitor ‘‘B’'s 


she) 

68 
180 
123 
145 
133 
180 





corrosion inhibitor: 

Propargyl alcohol is an excellent corrosion inhibitor for 
mineral acids and stabilizer for chlorinated solvents. 
properties: 

Propargyl alcohol is a colorless, stable liquid, infinitely 
miscible in water, benzene, ethanol and other organic solvents. 


Propargyl Bromide 


soil fumigant: 


Propargyl bromide has been found to be highly effective as 
an agricultural soil fumigant. 


properties: 


Almost colorless liquid, insoluble in water, soluble in ethers, 
benzene and hydrocarbons. 
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Look what Ransburg Electrostatic Spray 5S. Dip vinyl! coating 
A resilient vinyl pla 





painting is doing in this eastern job shop, | hand] 
ror too landles is n 





the Del-Val Finishers Division of J. W. Rex Beckett-Harcum Co.. PI cs D 

Company, Lansdale, Pa. 1087 Wayne Rd., Wilming: 
Ohio. 

As ajob shop, Del-Val handles a variety The coating has high dielec 

of work each month, painting hundreds of strength and is not dissolved | 


thousands of pieces and parts of various 





sizes and shapes. 


The versatility and flexibility of Ransburg 


Electro-Spray makes it ideal for their varied 





















painting requirements. Here's a typical 


example. Del-Val recently completed a con- 





tract for a Philadelphia manufacturer of 


DOES iT barbecue trays with these results: 
| Resilient coating for tool hanil 
BETTER eee resists acids and alkalies. 
| 50°: | 
| FOR LESS & ) INCREASE IN PRODUCTION | anita 
| , | oils, greases, aliphatic hydrocar- 


s | bons, alcohols or glycols. It is re- 
ee... eee SAVINGS IN LABOR and OVERHEAD | sistant to inorganic acids, alka- 
lies, oxidizing agents and salt 
solutions at temperatures up t 

f 200 F. Application requires o1 








CUT IN PAINT COSTS, with improved 
more uniform, and higher quality finish. 





degreasing, a prime coat, preheat 
ing to 325 F and dipping. 
60-0 0 cb Edad deb’ delve G0 cco die Gee ae é TO 3 fs tun PUTT de hc cle 0000 ah 6. Conversion coating 

A conversion coating for alu 
minum and zinc that meets MI! 
C-5541 specification has been a 


The job—flat sheet steel, 11” x 19"—enamel coated to withstand a 90 bend with ; 
sharp radius. Full coat one side; mist coat other. . 





eee eeeeee 





‘WITH RANSBURG ELECTRO-SPRAY :BY FORMER HAND spray:|  Vloped by Oakite Products, hv. 
: — 132H Rector St., New York 6. 


Called ChromiCoat, it improves 


- | 


Output, 375 panels per hour with 3 Output, 250 panels per hour with 4 





— men ° paint adhesion and prevents cor- 
ove: ye perpanel - rosion. 
Labor and overhead ..... .06  *: Laborandoverhead ...... ee It is used at concentrations of 
es ese a 044 : 2 to 3 oz per gal of water at wal 
pone pe EE peratures up to 100 F in either 
TOTAL COST.......077 :  TOTALCOST...... 164 : 


tank or washing machine. 

. 7. Maintenance coating 
eeeeveereeo eee eee eeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees A two-coat heavy duty mainte- 
nance coating with a total thick- 
ness of 12 mils is available from 


e@eeseeoeeoeaeeaeeveeseeeeeeee ee &® 





Want to know what Ransburg Electro-Spray can do for you in YOUR finishing 
department? Write for our new No. 2 Process brochure. It tells the WHAT & 








HOW of electrostatic spray painting, and with numerous production-line Carboline Co., 831 Thornton Ave., 
examples, shows how other manufacturers are cutting finishing costs... in- St. Louis 19. Designated Pheno- 
creasing production, and improving the quality of their work with Ransburg line 305. it is a modified phenolic, 
equipment. Too, we have available now a new movie, “The Big Attraction,” a ™? 4 
‘ so - 
27-minute sound and color film on electrostatic spray painting. catalytically set. It has 86% 
f ids content and provides a dense, 
nonporous film of 6 mils per coat. 





ELECTRO-COATING CORP. - Coverage is 200 sq ft per gai. 
wegen nw ne fF - - - - - - - RANSBURG “ ‘ ‘n gevere 
indianapolis 7, Indiana Used for protection in 


For more information, turn to Reader Service Card, Circle No. 457 
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Nothing Spins Like a Top”... erage 
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First with Vertical MG Sets—TOCCO 


these units. 


Advarrtages of TOCCO Vertical MG Sets 


the hazard of major damage to the set in the unlikely event of 


simplified because the rotor can be 
removed vertically with a simple hoist. 





In 1943 TOCCO designed and built the first vertical motor-genera- 
tor sets for furnishing hi-frequency power for induction heating 
applications. Now with thirteen years of continuous production 
experience, we are far and away the world’s largest supplier of 


The large TOCCO vertical type motor generator set has numerous 
advantages over conventional horizontal type sets. Vertical con- 
struction permits the use of very large bearings and also minimizes 


a 


bearing failure. Longer bearing life is achieved due to lower pres- 
sure and uniform loading of the bearings. Maintenance is greatly 





Anti-vibration mountings between the 
base and the MG rotor-stator assem- 
ett bly practically eliminate vibration. 
TTR a No special foundations are needed. 
HEH | Lastly, TOCCO’s vertical design cuts 
necessary floor space to less than one- 
half the area required by horizontal 
motor-generator sets. 


Only Time-Tested 
Vertical MG Sets—TOCCO 


There are over a thousand TOCCO 
vertical MG sets in actual service 
| TODAY—more than all competitive 
dll horizontal makes combined. Write 
us for descriptive bulletin giving full 





TOCCO Vertical MG 
sets are available in sizes 

















‘ _ J, & : 
Toon Mas he. ts Vat ee: details on the advantages and con- up to 350 KW and fre- 
quency motor gen- % struction details of TOCCO Vertical Taone anor 1000 to 
erator set. wee : MG Sets. > -Pp-S. 
THE OHIO CRANKSHAFT COMPANY ————e mem Mail Coupon Today ——-————— 














NEW FREE 


I BULLETIN THE OHIO CRANKSHAFT CO. 


Dept. T-8, Cleveland 5, Ohio 


Please send copy of “TOCCO High 
Frequency Motor-Generator Sets.” 





Name 





Position 





Company 
Address 


City. Zone State 














» For more information, turn to Reader Service Card, Circle No. 469 
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The two diagrams above show relative sections 
cast nonferrous alloys required to equal the tensile 
strength of 1” and 2” dia. WW 175 Aluminum 
Bronze. Note how tensile strengths fall off as 
sections increase—except when you design with § w«« 
WW 175, the constant alloy! The comparison 
becomes even more dramatic when you study : ™ 
the bar charts showing tensile and yield strengths 
and elongation. Regardless of section required, 
WW 175 retains these mechanical values with 
only a minor decrease. 

What does this mean? You can design smaller 
sections requiring less metal (a saving even when 
WW 175 is compared to many cheaper alloys), 
you reduce the mass, you save weight—so you 
cut the cost of your product while improving its 
performance. Don’t forget, too, that WW 175 at ms 
.274 per cu. in. weighs substantially less than 
most competitive bronze alloys. 

Want to know more about the big family of 
WW Aluminum Bronze Alloys? Our new catalog 
gives full details, specifications, properties, appli- 
cations of 16 types, comparative specs, machining 
recommendations and information on our foundry . 
and production facilities. Write for No. 15,100-1 
and name of our representative in your area. 


Vy AY 


WW ALLOYS, INC 
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corrosive environments 

305 resists splash, sp 
fumes of most acids, all 
solvents. It can be applied ‘a 
sandblasted or wirebrushed «, 

wood or concrete. 

8. Conductive organic Coating 

An electrically conductive 4. 
ganic coating that has excelle,; 
chemical resistance is availab) 
from Alfred Hague & Co., Ine 
227 34th St., Brooklyn 32, N. y 
Called Rubalt No. 538-L Black. ; 
is applied by brush, spray 
roller. Because it adheres { 
plastics, ceramics, rubber and 
similar surfaces, it provides ap 
electrically conductive path for 
surfaces that would otherwise }; 
electrically nonconducting. Th 
coating resists acids, alkalies and 
other chemicals, oils and grease 

For one coat, the conductance 
between two points 1 in. apart 
ranges from 1 x 10-* to 9 x 10-! 
mhos. Conductance can be re- 
duced by mixing clear vehicle into 
the black. 

The coating can be used 
printed circuitry and can be a 
lied to thin dielectric sheets and 
films used in condensers, such as 
cellophane, polyethylene and My- 
lar. It is also used as an electro- 
static shield in cathode ray tubes 
and on the inside of plastics elec- 
tronic housings. On rigid or flex- 
ible surfaces such as power belts 
it serves as a static eliminator 
9. Lacquer for metals 

A multiple purpose lacquer for 
metals has been developed by F'- 
delity Chemical Products Corp. 
470-474 Frelinghuysen Ave., New- 
ark 5, N. J. Designated Clear 
Universal Lacquer No. 100, it is 
applied by dip or spray. It is 
claimed to eliminate the need for 
switching from one lacquer t0 
another when a different metal is 
to be finished. 

Water white in color, it has 
good color retention and adhesion. 
It dries out of dust in 5 to 10 min 
and dries hard in 1 hr. The 
lacquer film resists perspiration, 
corrosion and stain spotting. 


(continued on p 162) 
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...in high speed steels 
the standard’s REX 


Ever since grandad’s day, Crucible’s REX® high 
speed steel has been the standard by which all other 
high speed steels are compared. And now the qual- 
ity and uniformity of REX are even better, thanks 
to improved manufacturing techniques at Crucible. 

Don’t take our word for it. Prove for yourself 
how REX leads in structure, uniformity, response 
to heat treatment, and fine tool performance. 

Ask for REX at your nearby Crucible warehouse 
— or order it through prompt mill shipments. And, 
for a list of available data on all Crucible special 
purpose steels, write now for a free copy of the 
“Crucible Publication Catalog’. Crucible Steel 
Company of America, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa. 


CRUCIBLE first name in special purpose steels 


Crucible Steel Company of America 


For more information, turn to Reader Service Card, Circle No. 373 
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RESTRICTED SPECIFICATION 
COLD ROLLED STRIP STEEL 
can feed this automated line 
at the high speed require- 
ment of the operation. 





Costly new equipment is not always the sole answer to production cost problems. 
Often the wrong raw material may completely nullify expected savings from 
heavy capital investments in modern machinery. 


Consider the case of one manufacturer who installed expensive new forming 
equipment but was unable to up production to the expected level. Material 
being formed was cold rolled strip 4” x .060”, AISI 1050 steel processed to 
standard gauge tolerances (.0567” to .0632”). 


When CMP Precision Cold Rolled Strip Steel ordered to a 60% gauge restric- 
tion (.0587” to .0613”) was furnished, production immediately moved up to 
the rated capacity of the machines and has remained there. 


In addition to increased production, because of the minimization of down time, 
| an incidental and important benefit was the increase in yield per CMP ton 
| processed because rejections and out of tolerance parts were eliminated. 


Careful consideration of CMP Restricted Specification Cold Rolled Strip Steel 
alternatives on the same careful basis given to your equipment investment, 
may point the way to similar, or larger pay-offs. 

Why not check the possibilities today ? 


CMP Products—low carbon, electro zinc coated, high carbon, tempered spring steel, stainless and alloy. 


BOS 
THE Co.iwo METAL PRODUCTS cO. 


GENERAL OFFICES: YOUNGSTOWN 1, OHIO 
PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, IND. 
SALES OFFICES: NEW YORK CLEVELAND DETROIT INDIANAPOLIS 


CHicaGco LOS ANGELES SAN FRANCISCO 


Ppayorfrf 


4p, 
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CMP STRIP PROVIDES 
MAXIMUM NUMBER OF 
PRECISION PARTS AND 

m, HELPS ELIMINATE COSTLY 
| HUMAN ERRORS 
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10. Chrome sealers 











A group of protective chr, 
sealer type films have | 
nounced by Conversion Chem;,,) 
Corp., Rockville, Conn. Chey ar, 
designed to provide protection f, 
such common nonferrous meta; 
as copper, zinc, brass, cadmium 


and aluminum against tarnish, 
stains, fingerprints and corrosioy 
under a paint film. The finishes 
are applied in simple, short, dip. 
ping operations and are claimed 
to be superior to oxide or phos. 
phate films. 
11. Antirust compound 

A new antirust compound pro. 
tects parts so that they can be 
stored indoors for 30 days or 
more under normal conditions, 
Called NoRuSol, the water soluble 
compound is available from Inter. 
national Chemical Co., 2628 N. 
Mascher St., Philadelphia 33. It 


can be applied by spraying or / 
dipping. | 
Parts coated with NoRuSol are | 
claimed to have shown no rust : 
after 400 hr exposure in a humid- \ 
ity cabinet at 100 F and a relative \ 


humidity of 100%. 


Shielding Material 
for Atomic Reactors 


A neutron shielding material 
used by atomic energy installa- 
tions and atomic power plants is 
now available from two manufac- 
turers. Called boral; it is made by 
Aluminum Co. of America, 1501 
Alcoa Bldg., Pittsburgh 19, and 
by Brooks & Perkins, Inc., 1950 
W. Fort St., Detroit 16. 

Boral was developed by the 
Atomic Energy Commission at 
Oak Ridge, Tenn., and produced 
there in limited amounts. Accord- 
ing to the AEC, plate 0.250 in. 
thick has an effective shielding 
power equal to that of a concrete 
slab 100 times greater in thick- 
ness. 

Boral, a name taken from its 
ingredients, boron carbide (B,C) 

































mM BLE evastomer 
IS SHATTERING IDEAS ABOUT RUBBER 


Challenging new fluorocarbon rubber has outstanding... 
CHEMICAL RESISTANCE...HEAT RESISTANCE 





BUNA-N —10 min. immersion in RFNA NATURAL RUBBER—10 min. immersion in RFNA BUTYL—2 hr. immersion in RFNA 


IMMERSION IN RED FUMING NITRIC 











* ACID for one week has no appreciable 
- effect on the physical properties of 
as KEL-F Elastomer. Extensibility and 
‘4. hardness remain virtually unchanged. 
a Other available rubbers disintegrate 
ae within a matter of minutes. 
GRS—10 min. immersion in RFNA KEL-F ELASTOMER — one week immersion in RFNA 
When severe operating conditions demand a chemical supplies KEL-F Elastomer in the gum form only. 
rubber that must stand up under high temperaturesand § Names of qualified fabricators of specific end uses of 
a corrosive atmospheres—K EL-F Elastomer is the answer. KEL-F Elastomer are available on request. 
’ Developed by Kellogg, KEL-F fluorocarbon rubber = wor OFF THE PRESS! Our newly published booklet, 
: combines superior elastomeric properties with excel-  upey_F Elastomer.” is yours for the asking. Just fill 
y lent chemical resistance and thermal stability. Other out and mail coupon below for your free copy. 
; outstanding advantages include: high chemical resist- ; 
j ance to solvents, fuels and lubricants . . . low moisture RAL bg peek lly ae mama pt aad 
" absorption . ..non-flammability .. . excellent resistance chan PSG 
to weathering and microorganisms. 
p This unique combination of properties makes KEL-F 
Elastomer useful in applications such as heat-and- 
| chemical-resistant hose, tubing, diaphragms, gaskets, 


, seals, tank linings, corrosion-resistant clothing, paints, 
flame-resistant coatings, and electrical insulation. 

7 If your work requires an elastomer with outstanding 

resistance to heat and corrosion, look into KEL-F 

Elastomer. Our technical staff is prepared to assist de- 

signers, engineers, and production men in adapting 

KEL-F Elastomer to their individual needs. Kellogg 


* For more information, turn to Reader Service Card, Circle No. 481 
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@ You can slash production, machining and 
assembly costs with Albion Pearlitic Malleable 
Iron Castings. And, here’s why:— 


-.- Albion's pearlitic malleable irons offer com- 
plete freedom of design for greater savings 
in machining time, the elimination of excess 
metal and lower finished part cost. 


.. Albion's pearlitic malleable irons afford 
unusually fine wear resistance with excellent 
bearing properties. Maximum rigidity and 
prolonged fatigue life offers outstanding 
endurance. Yield strength comparable to 
steel forgings. 





| ... Albion's pearlitic malleable irons have a fine, 
uniform grain structure that machines easily 
and accurately with exceptional mirror- 
smooth finishing qualities. Extremely adapt- 
able to localized hardening for specific needs. 













Contact the Albion Malleable Iron Company 
now ... they'll be glad to show you how many 
ways Albion’s pearlitic irons can save you 
time, tools and dollars. 






Remember ... Albion's Research and 
Development Laboratory facilities 
and competent engineering staff are 
ready to help you design better products 
that can be made at lower cost. 


ALBION 
| MALLEABLE 
IRON CO. 


Albion, Michigan 
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| ... who are interested in the advantages of 


of PEARLITIC MALLEABLE CASTINGS 


















and aluminum, consists 





OTHER 
NEW MATERIAI 
PRODUCTS 
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of boride carbide unif 
persed in aluminum, cla 
sides with commercia]), 
aluminum. 

Boral can be made with vario), 
concentrations of boron carbide ; i 
the core. The grade offered } 

Brooks & Perkins, Inc., has a 35¢ excell 
concentration of boron carbide. }; 

is made in rolled plate 0.250 an de 
0.125 in. thick. Standard sizes ay 

30 x 96 in., 30 x 48 in., 15 x 9 For 
in. and 15 x 48 in. Approximai, heen 
weight per sq ft of 0.250-in. thic, as th 
boral plate is 3.4 Ib. Brooks ¢ jee 
Perkins will make boral in large — 
sizes up to 48 x 144 in. pity 

Boral is made by Aleoa iy osial 
standard sizes of 48 x 120 in. ani also h 
36 x 96 in. Both can be had j other 
thicknesses of 0.250 and 0.125 in flow 
Alcoa’s boral plate is made in two ace 
standard tempers, annealed and a: mold: 
fabricated. The “O” or annealed = 
temper is recommended for appii- c 
cations involving forming. 


Soft Nonporous Rubber 
Bonds Well to Metal 


A soft, nonporous rubber that 
can be securely bonded to metal 
has been developed by Roth Rub- 
ber Co., 1860 S. 54th Ave., Chi- 
cago 50. Called compound RRD- 
992, the rubber has a softness 
characteristic of 5 durometer and 
can be used at temperatures up to 
200 F. It is a reasonably good 
electrical insulator. 

The rubber, which is not 3 


a: xs 


CYLINDER TEMPERATURE, DEGREES FAHRENHE 


















Good bond to metal is obtained 
with new soft, nonporous rubber. 











pLASTIATRICS... No. 7 of a Series <> 


DEVELOPMENT OF FREE-FLOW STYRON 689 
. ASSURES FASTER INJECTION MOLDING 


ein New formulation proved 
25° Male excellent for molding thin sections, 







































le |} 

“B® deep draws, large area parts 

S are 

x 9 For years the plastics industry has 
Maie been demanding polystyrene materi- 
thick als that would allow faster injection 
8 molding. Through Plastiatrics, Dow’s 


clinical approach to healthy plastics 
Tger application, Styron® 689 was devel- — 

ped to meet this growing demand. An : 
L in easier flowing material, Styron 689 





~~ 


Shown here is Styron 689 a tested for uniformity of flow in a standard polystyrene spiral 
mold at the Dow laboratories. Tests like this result in scientific prediction of performance in 





















and also has much faster setup time than the fabrication of finished products. 
G it other materials available. Its uniform 
D ir flow characteristics (see chart) are No. 8 granulation Complete technical 
two especially important in multiple cavity available in Styron 689 literature offered 
e molds with very thin sections and Ao ciinllamiaes loti a Detailed technical inf Sea ey 
y granulation of poly etailed technical information is avai 
aled styrene material is being offered for able on molding, extrusion, machin- 
»pli- CYLINDER TEMPERATURE vs. INCHES OF FLOW the first time in Styron 689. Pellets of ing, coloring and finishing with Styron 
OF STYRON 689 No. 8 granulation are 0.080" diameter 689. Whatever your problem, you 
by 0.080” without external lubricant. | may consult Dow with full assurance 
It offers faster heat absorption in the — of prompt, confidential help and ad- 
SEeeEEan t heating cylinder—5% to 20% greater vice. Write, on your letterhead, to 
ere | OC Ly , eS lb. per hr. throughout. Reduces silver THE DOW CHEMICAL COMPANY, Midland, 
: COM 7 Au streaking and eliminates fines. Means Michigan, Plastics Sales Department 
= Seeeee |_| reliable volumetric and weigh feeding. PL 434H. 
hat . Seater wi 
etal so ttt ttt 
ah « Se ee . . - ‘ 
ME Coe America’s first family of better polystyrene formulations 
2D- : STYRON 666 is the most widely used general-purpose formulation. It has excellent 
ess cS balance of physical properties and moldability. 
nd g STYRON 665 is similar to Styron 666 but is especially tailored for extrusion. 
) to G STYRON 688 js an easy flow formulation developed for injection molding. 
STYRON 689 is a newer and easier flowing formulation than Styron 688. The brilliant 
00d sparkle and lack of haze add to the attractiveness of crystal parts molded with this 
material. 
4 STYRON 683 js a heat-resistant grade of polystyrene. 
: . = . a styRON 700 has the highest heat resistance of any commercial polystyrene. 
INCHES OF FLOW STYRON 777 is a medium-impact material used where the high elongation and impact 
strength of 475 is not required. 
STYRON 475 is a high-impact polystyrene formulation. It has three to five times greater 
deep draws. It produces molded parts impact strength and ten times the elongation of general-purpose polystyrene. 
of uniform physical strength. Its aidwe sea is a high-impact polystyrene especially suited for extrusion of parts 
arity, brilliant sparkle and excellent Sour aah cn ‘sodutna te 8 : seme It was developed for applications 
colorability allow a wide range of such as radio cabinets where the’ ectiblnntion of hak tng. wnd heat fo ree is 
transparent, translucent and opaque required. 
: colors. What’s more, Styron 689 is STYRON 480 has an extra-high-impact strength. In addition to toughness it has good 
ideal for high speed automatic mold- heat resistance and surface gloss. 
4 ing and Pn, se area parts. 
ed 


you can depend on DOW PLASTICS 
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sponge, can be used LO absorb 


ibration, to dampen sound, or as 
Yas sket 
It is available in sheets or strips 
up to 1 in. thick. Roth Rubber 
Co. will also mold or bond it to 
metal or other odd shapes. 
Current applications for RRD- 
992 include a tiny mounting ring 
for an electronic hearing aid and 
a watertight seal for a metal sieve 
conveyor belt. 


an al irtight or wabenttiihs 


Two Urethane Foams 
Insulate, Reinforce 


Two thermosetting, self-curing 
urethane foams for insulating 
and reinforcing voids between 
structural members are available 
from Adhesives & Coatings Div., 
Minnesota Mining & Mfg. Co., 
423 Piquette Ave., Detroit 2. The 
two foams can be used to fill cavi- 
ties where light weight, struc- 
tural strength, stiffening, vibra- 
tion dampening and durability 
are desired. 
Designated 
Expansible 


Scotchfoam Brand 
Compound Type A 
and Type 1, the compounds are 
two-part liquid formulations. 
When mixed with a catalyst under 
proper conditions, they can be 
foamed in place to produce a rigid 
cellular material that will not 
break loose, settle or sag. They 
may be poured or sprayed. 
Design advantages 

Both of these low density ure- 
thane foams have good thermal 
stability and good thermal, ac- 
oustical and electrical insulating 
properties. They adhere to most 
metals, plastic wood, glass and 
ceramics. They are insoluble in 
water and most petroleum prod- 
ucts. Chemical resistance is con- 
sidered generally good. 

Design advantages for the two 
foams include: 1) low weight fac- 
tor, 2) adhesion to many types of 
surfaces without the need for 
supplementary adhesives or me- 
chanical fasteners, 3) curing 
without heating, 4) freedom from 
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MOLDED 
FIBER 



















































































IT’S A 
SWITCHBOARD 
COVER 


non-corrosive 


dielectric 


— sl 


strong .. . lightweight 


suitable for use 
indoors or out 


economical! 





In nearly every industry there 
is a product which can be made 
better with MOLDED FIBER 
GLASS — with faster, less ex- 
pensive tooling. Consultation 
with MOLDED FIBER GLASS en- 
gineers entails no cost or obli- 
gation. Write for information. 








Fiber Glass 
company 





4421 Benefit Ave. 
Ashtabula, Ohio 


For more information, Circle No. 499 
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For the 


NEW BAR 
REDUCES 











Food Fair Company’s new frozen-food warehouse in 
Linden, N. J., uses vapor barrier made of Du Pont 
“Mylar” and foil. The barrier is easily applied and 

led tightly with pressure-sensitive tape of the same 
naterial. Men shown walking on the vapor barrier 
Wustrate the extra toughness and abrasion resistance 
# this lamination with ““Mylar’’. 












































industry... 


IER ARMORED WITH “MYLAR” 
ISTURE PERMEABILITY TO ZERO! 











i w 
MYLAR 


ADHESIVE 


ALUMINUM FOIL 


ADHESIVE 
"MYLAR" 


Thanks to a new material made of 
Du Pont “Mylar’* polyester film and 
aluminum foil, industrial constructors 
have a completely new moisture- bar- 
rier material for more effective con- 
trol of humidity. Already, this new 
material is being used in warehouses 
for frozen-food storage, special rooms 
for the operation of extra-sensitive 
electronic equipment and storage 
facilities for military equipment. 
This new laminate with “Mylar” 
is strong yet light in weight — there's 
no need for extra support frequently 
used for heavier moisture barriers. 
Since this flexible material comes in 
roll form, it’s much easier to install 
than rigid barriers. When slit into 
tape widths with a pressure-sensitive 


adhesive, this same laminate provides 
an effective seal to join the sheet to- 
gether. Most important, this laminat: 
of “Mylar” and foil provides zero 
permeability to moisture vapor! 
Here is another example of how 
Du Pont “Mylar”, used alone or in 
combination with other materials, is 
improving old products and helping 
create new ones. For more informa- 
tion on properties, applications and 
types of “Mylar” available, send in 
the coupon below. Be sure to indicate 
specific application you have in mind. 


8€6. us. Pat OFF 
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‘nl 


G 
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TRY 
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*MYLAR is Du Pont’s registered trademark for its brand of polyester film. 


in Canada, ‘‘Mylar’’ is sold by the Du Pont Company of Canada Limited, Films Div., P.O. Box 660, Montreal, Quebec. 




















E E. 1. du Pont de Nemours & Co. (Inc.) | 
DU PONT Film Dept., Room MM-8, Nemours Bidg., Wilmington 98, Delaware 7 
D Please send information on APPLICATION 
properties, applications and — - 

. types of “Mylar” polyester A | 
: film available (MB-4). FIRM | 
=1@) 4 oe ke C Please send information on atinide | 
ve. moisture-barrier materia! | 
° 5 made with “‘Mylar’’. CITY STATE | 
bala SS SEE AE cer ee hoe hy ee ee oe ae 
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PROJECT: i 


QUALITY ~~ 


CONTROL _ 





TARGET: 


Wilbur B. Driver Co. 


NEWARK 4, NEW JERSEY 





Chemical Laboratory 






Baty - on every 


electrical and electronic application 
because... from ingot to final 
inspection, every test known to 
science safeguards the quality of 
Wilbur B. Driver Precision Alloys. 
These tests assure performance as 
specified! Why not consult a 
Wilbur B. Driver sales engineer for 
recommendations on precision 
alloys for your applications. 


BY ) =A 


Ye AN 











For Over Thirty-five Years Manufacturers of Dependable 
Electrical, Electronic, Chemical and Mechanical Alloys 
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fire hazard during Pplicatiy 
and 5) applicability t irreguls, 
surfaces without the necessity of 
cutting and fitting operations 

Type A urethane foam js Used 
to insulate and reinforce voids ;, 
aircraft tail assemblies and othe 
structures. Type 1 urethane foam 
can be applied between exteriy 
and interior floor panels on j,jj WI 
road passenger cars to provi 
sound deadening and _ insulatio, 
Foam characteristics 

Expansible Compound Type 4 
produces a foam having a density 
of 4 lb per cu ft, a tensile strengi) 
of 20 psi, a flexural strength of 
psi and a dry compressive strength 
of 14 psi. 

Expansible Compound Type | 
can be supplied in formulations t 
produce materials ranging from, 
resilient foam of 2 Ib per cu f 
density to a rigid foam of 20 |) 
per cu ft density. Stress required 
to produce a 50% deflection in: 
2-lb per cu ft foam is 12 psi; fo 
a 20-lb per cu ft foam the stress 
is 750 psi. Maximum surface ten- 
perature recommended for con- 
tinuous use is 212 F and for 
limited use is 250 F. 





~— = 


Glass-Resin Patches | 
Repair Metal Tanks ' 


Repairs to metal tanks, pipe 
and conduit without welding ar 
possible with glass cloth patches 
and an epoxy material called Son- 
ite. According to Smooth-On Mf. f 
Co., Jersey City 4, N. J., patches 
have tested up to 1000 psi without 
failure. Corroded areas, spl 
seams and breaks can be repaired 
in vessels handling gasoline, oils 
acids, alkalies or powdered mate 
rial. 

Patches are applied as follows: 
1) the metal area is cleaned and 
dried, 2) a primer furnished with 
the repair kit is applied and @! 
lowed to become tacky-hard, ° 
a glass cloth patch is pressed into 
the prime coat, and 4) the Sonilté 
epoxy material is brushed ové 


















A new lift for your product, new products for your markets 
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regular 
ity of 
Ons, 
is Used 
Oids i t f t a 
oe One-step manufacturing 
1 foam 
Xterior . 
ccs 

"=i with heat-sealed If 
»= il with heat-sealed vinyl foam 
lation 
‘ype A w For a wide range of products, you can combine 
density virtually all manufacturing operations into a single 
™ processing step by using vinyl foam and new heat- 

off sealing methods. 
rength 
Vinyl foam heat-seals to itself, to vinyl film, to 
ype | coated fabrics, Saran, and many other synthetic 
ions to : : oe soins 
oh or natural fabrics. The heat-sealing—in one operation Built-in cushioning 

id 
eu f —can form, mold, and permanently bond together = Wear and abrasion yesisiance 
90 Ih several component parts. You can eliminate produc- 
quired tion steps such as shaping, sewing, and gluing... & Unlimited choice of colors 
n ina md you can use a “tear-seal’”’ di mina ' , ' 
i: fe . ye ; tear-seal - ” elemenate w Resistance to soaps, oils, acids, alkalis 
: preiminary cutting and the final trim finishing. 
‘ a Vinyl foam can give you: w Fire resistance 
CON 
d for Three-piece lounging slipper is fabricated in one processing operation 

| ls 7 
2 4 
X al 
Start with vinyl film top, vinyl foam insole, Shape, mold, and permanently bond com- The “tear-seal” die allows the slipper 
embossed vinyl film outersole, ponent parts in a “tear-seal” die with a to be removed by simple hand-tearing. 


single heat-sealing operation. 





You can also fabricate vinyl foam by 
dve-cutting, splitting, skiving, molding, 
stitching, hot-wire shaping or forming. 


| and NATOAA AIMS Monsanto manufactures plasticizers 
with | ON SANTO and vinyl resins for vinyl foam... 











d al- but does not produce or distribute the 
| 3) finished formulations. For sources of 
4 vinyl foam sheets or slabs, write 
into MONSANTO CHEMICAL COM- 
onite PANY, Organic Chemicals Division, 
over ‘eran: Reg. trademark of Dow Chemical Co. Where Creative Chemistry Works WondersforYou Department ID-4 St. Louis 1, Mo. 





» For more information, turn to Reader Service Card, Circle No. 380 
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MOLDED DIAPHRAGM 
GIVES TOP PERFORMANCE IN WATER 





APPLICATION: 


The diaphragm shown here Is 
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ACUSHNET PROCESS COMPANY 


NEW BEDFORD, MASSACHUSETTS 


eee Prectsiton Molded RUBBER, SILICONES -“‘APCOTITE” BONDING | 
Address all communications to 750 Belleville Ave., New Bedford, Mass. | 


For more information, turn to Reader Service Card, Circle No. 428 
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Reinforced plastics patches rem, 
tanks, pipes and conduits. 


the cloth, including the edges 
Two or more layers of glass cloth 
and resin are used. The patch 
hardens in 18 hr. 

Sonite has chemical stability 
and good adhesion to metals, Ii 
is oil and waterproof, resists 
acids and alkalies and will with. 
stand temperatures to 200 F. It 
is available in white and aluni- 
num, Sonite P-2 and P-5, respec- 
tively. 


Silver Brazing Alloys 
in Expanded Strip 


A new form of silver brazing 
alloy—expanded and rolled stri 
—has been developed by Handy & 
Harman, 82 Fulton St., New York 
38. Principal advantage of the 
expanded strip is weight reduc- 
tion. This factor is important in 
assemblies for aircraft, such as 
honeycomb structures, propeller 
blades and other large components 
usually joined by brazing. 

An expanded strip may weig! 
less than one third as much as 4 
solid strip of the same cross se¢- 
tion thickness. To match the 
weight of 0.003-in. expanded strip, 
a solid strip would have to be well 
under 0.001 in. in thickness. This 
is seldom practical because such 
thin foils are too fragile to handle 
conveniently. 

Because of the high fluidity of 
molten silver alloys, the expanded 
strip will flow and wet the joint 
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edges, 
cloth 
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Versatile Aluminum... Natural Choice for 

, Machined Inserts in Plastic Moided Parts 
nin These little fellows — threaded inserts for For more information call the nearest 
striy molded plastic parts—are produced by the Reynolds Office or Distributor listed under 
ly & millions at Yardley Precision Products ‘‘Aluminum”’ in classified telephone direc- 
os Company, Yardley, Pa. Because of its amaz- tories. Ask for brochures, ‘‘Reynolds 
= ing versatility, they fabricate them from Aluminum Screw Machine Stock’’ and 
in 2011-T3 Reynolds Aluminum screw machine “Aluminum Machining Data, Speeds and 
as stock. It helps make inserts better, lowers Feeds.’ Reynolds Metals Company, P.O. 
a costs, simplifies molding designs. Box 1800-HM, Louisville 1, Kentucky. 
“ Aluminum is strong. It permits ample wall 
‘igh thickness without bulk... yet insures suf- 
is a ficient strength to withstand molding pres- 
“4 sure without rupturing the insert. And 
vip, aluminum enables Yardley to produce in- 
vel serts to precision standards with clean 
his threads and coarse knurls. are made with 
‘1 ait aluminum does all this while REYN } LOS ge2 ALU M | N lJ VV 

owering costs. It gives three times as much 
4 metal per pound as brass or steel— permits 
e 





high-speed machining— provides lowest 








total cost for material and machining. See “FRONTIER”, Reynolds exciting dramatic series, Sundays, NBC-TV 







For more information, turn to Reader Service Card, Circle No. 522 
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MICRO-VISION 
HELPS 


DS FAIRCHILD 


manufacture world’s 


potentiometer 





tiniest production-run | 





In a case less than 14” in diameter, 35 sub-min- 
iature parts are precision-assembled; hair-thin 
springs are welded into fine slots. This tiny 
unit, designed and developed by the Guided 
Missiles Division of Hughes Aircraft Company, is a sensing and control- 
ling element for aircraft and missiles; critical tests must assure highest 
mechanical and electrical efficiency. 


Fairchild Camera and Instrument Corporation attributes the efficient 
mass-production of this unit to the use of Bausch & Lomb Stereomicro- 
scopes—in assembly, inspection, and quality control. “Operators have both 
hands free and use both eyes to obtain normal, three-dimensional vision 
magnified to the required power—with high efficiency and operator 
comfort.” 


Write for FREE Copy of this Exclusive 
ie 3-D Micro-Vision Data Book 





@ See actual stereo views! 
© Know sow and where to use Stereomicroscopes! 
@ Fit exact model to job needs with Selector-Chart! 





BAUSCH 6 LOMB 





America’s only complete optical source ... from glass to finished product. 


4 WRITE TODAY for Data Book 
D-15. Bausch & Lomb Optical Co., 
83308 St. Paul St., Rochester 2,N.Y. 








For more information, turn to Reader Service Card, Circle No. 437 
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Weight reduction is advantage of 
expanded brazing strip. 








faces uniformly despite the inter. 
stices in the grid pattern. The 
supplier claims this is true not 
only for continuous joint faces, 
but also for honeycomb struc. 
tures. Therefore, maximum joint 
strength and uniform bonding 
will be obtained regardless of the 
alignment between the grid of the 
alloy and the edges of the honey- 
comb. 

The expanded silver alloy is 
made by expanding conventional 
solid strip and then rolling the 
resulting grid down to the speci- 
fied uniform thickness. The weight 
of expanded strip is governed by 
the degree of expansion and }) 
the final thickness after rolling 
Expanded strips up to 12 in. wide 
in precision thicknesses down t 
0.003 in. are available. All of the 
Easy-Flo and other brazing alloys 
normally supplied by Handy & 
Harman in strip form are made 
in the expanded form. 


Tapes—Electrical, 
Printable, Nonstick 


The following roundup on tapes 
covers a non-stick pressure sens! 
tive Teflon tape, epoxy resin-in- 
pregnated electrical tapes, an ex 
ceptionally thin Teflon tape fo! 
electrical insulation, and two new 
printable tapes. 

1. Teflon nonstick tape 

A 0.013-in. pressure sensitive 

Tefion tape has a useful tempera 













The Most Valuable Information for the Heat Treater... 


“The most valuable information 
for the heat treater ...is accurate, 
reliable data to show him how 
to adjust furnace atmosphere.” 

That is one of the most sig- 
nificant quotes from papers 
presented at the recent National 
Metal Congress. And the practi- 
cal answer on control of furnace 
atmospheres is to determine 
carbon potential by reading 
dewpoints in each furnace zone 
with an Alnor Dewpointer. 


PF PPL ETT TTP 


Ulnor 


With the Dewpointer You Can: 


1. Read Each Furnace Zone. With 
the portable, self-contained Dewpointer, 
you can readily check each zone in the 
furnace...instantly detect restricted 
flow of atmosphere, leaky furnace seals 
or transient moisture and air from the 
quench tank, and air carried into the 
furnace with the charge. 


2. Get Accurate Dats. Only the 
Dewpointer gives you controlled testing 
conditions. ..indications take place in 
enclosed chamber. Dew or fog is sus- 
pended in air as sunbeams—not on a 
polished surface. This gives you the 
greater accuracy, faster readings re- 
quired for critical atmosphere control. 


3. Fast, Easy Reading. In one rela- 
tively inexpensive instrument, the 
Dewpointer brings you simple, direct 
operation that enables any shop man 
to get readings with laboratory accu- 
racy—every time. It is wholly self- 
contained, operates on either AC or 


enclosed battery. 


Eliminate Guesswork 


You actually see the dew or 
fog suspended in a test cham- 
ber—no guessing as to when 
fog starts to form on polished 
surface. Find out why the 
Dewpointer is so widely used 
for accurate atmosphere con- 
trol. Send for your copy of new 
illustrated Dewpointer Bulletin. 


ILLINOIS TESTING LABORATORIES INC. 


Room 522, 420 N. La Salle Street . 


» For more information, turn to Reader Service Card, Circle No. 468 


Chicago 10, Illinois 
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Fabricon Reinforced Plastic Moldings 
permit GREATER FREEDOM OF DESIGN! 


Take a good look at many of today’s smart new automobiles and you'll find that an 
amazing number of parts are now being made of reinforced plastics . . . custom molded 
by Fabricon! Heater housings, seat back panels, bonding strips, garnish moldings, 
just to name a few. What's more, if you look around, you'll also find that Fabricon 
reinforced plastic moldings are playing an increasingly important role in the design 
and manufacture of many other products, too. And for very good reasons! 


1) Because the premix compounds are scientifically 
developed and produced by Fabricon to meet the 
specific requirements of each individual application. 


(2) Because basic materials selected are processed 
by Fabricon’s special laboratory controlled methods 
to assure proper distribution of fiber reinforcements 
throughout each finished molded part. 


fy Because the greater uniformity of physical char- Complete facilities for the development 
acteristics thus obtained permit the use of Fabricon of new products and processes for you! 


reinforced plastic moldings on countless applications 
generally considered impractical or, indeed, impossible 
just a few short years ago. And... 


4) Because ease of molding plus lower tooling costs 
permit efficient, economical production of intricate, 
complex parts. Parts which require no costly secondary 
or assembly operations . . . which in turn invariably 
permits greater freedom of design! 


Want detailed information on Fabricon products and services? Write today! 


FABRICON PRODUCTS 





A Division of The EAGLE-PICHER Company 


1721 W. PLEASANT STREET 
RIVER ROUGE 18, MICHIGAN 


Reinforced Plastic Moldings « Plastic impregnated and Coated Materials 
For more information, turn to Reader Service Card, Circle No. 450 
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ture range of 100 te 400 R 
Called Temp-R-Tape TH, j 


i 18 


made by Connecticut Hard Rub. 
ber Co., 407 East St., Nev Haver 
9, Conn. The tape is recommend; 
for use on gussets, fins. forming 
dies and heat sealing bars 
packaging machines, as well ag gp 
labeling machines, folding ma. 
chines, printing presses and foog 
processing machinery. 

The tape is tasteless, odorless 
and noncontaminating. It adheres 
well to metals, plastics, ceramics 
and most other materials. Adhe. 
sion, rated at 50 oz, increases at 
higher and lower temperatures. 
The tape can be applied to dry 
surfaces at any temperature with. 
in its range and eliminates the 
need of dismantling machinery as 
in the use of sprayed Teflon. 

2. Epoxy electrical tape 

The electrical advantages of 
epoxy resin plus the convenience 
of tape are features of two new 
resin tapes. Designated Scotch- 
east Tape X-1035 and Tape X- 
1045, they have been developed 
by Minnesota Mining & Mfg. Co. 
Dept. D6-54, 900 Fauquier St, 
St. Paul 6, Minn. Both tapes meet 
Class B electrical insulation per- 
formance requirements. 

Tape X-1045 is a polyester mat 
coated to a nominal thickness of 
14 mils. According to 3M, its 45% 
elongation may be used to produce 
shrinkage on cure. This shrink 
age permits a tight build-up of 
insulation free from voids with- 
out use of molds. 

Tape X-1035 is a 4-mil glass 
cloth also coated to 14 mils. Both 
tapes have a dielectric strength of 
1000 v per mil and a volume re 
sistivity of 10°? ohms at 96% R.H. 
A complete cure requires 2 hr at 
290 F. Insulation sections have 
been cured in 3 to 5 min when 
pressures of 300 to 500 psi were 
applied and the press was heated 
to 390 F. 

3. Teflon electrical tape 

Teflon tape 0.0005 in. thick is 
available from Enflo Corp., Route 
38 at Airport Circle, Pennsauken, 
N.J. Used in capacitors, trans 





Miniaturization 
takes a big step forward 
as Driver-Harris 


announces... 


d food 


lorlesg 

dheres 

ramics 

Adhe- 

Ses at 

tures, 

0 dry 

With- 

1S the 

ery as 

Wat this development can mean to 

resistor manufacturers is here dramatically 
illustrated. The large wire- wound 

resistor is rated at 1 megohm. The infinitely 
smaller one, wound with .0005 Enameled 
Driver-Harris Karma is rated at 14% megohms. 
In this particular application 50% more 
resistance or 42 megohm has been put on a ceramic 
spindle 1/5 the size of the original bobbin. 


Even though we have succeeded in drawing 
Karma down to this fine size, its outstanding 
electrical and physical properties are maintained. 
Most important of these are: 
e Low Temp. Coeff. of Resistance 

less than + 20 parts per million 

Wider temperature range—65°C to 125°C 

Low thermal EMF against copper 

(equalled only by Manganin) 

High tensile strength combined with lower 

thermal expansion 


e High resistance to oxidation 


Add to these advantages the fact 

that the final cost per ohm is lower than in 

heavier sizes. Available now in commercial quantities. 
Complete data mailed on request 





*T.M. Reg. U. S. Pat. Off. 


Dyrwer-Harris HARRISON, NEW JERSEY 


COMPANY 


BRANC} Chicago, Detroit, Cleveland, Louisville, Los Angeles, San Francisco In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario 


‘KERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 


. For more information, turn to Reader Service Card, Circle No. 452 
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look at these advantages of 


EREDITE ) rinisues 


for 
CORROSION-RESISTANCE, 
PAINT BASE on 
ALUMINUM and MAGNESIUM 


EASE OF USE—Iridite is a simple chromate conversion 
treatment. Fast, easy, economical. You just dip, brush 
or spray it on the part at room temperature. No spe- 
cial equipment. No specially trained personnel. 


OUTSTANDING PERFORMANCE—Forms a film that is an 
integral part of the metal itself. Can’t flake, chip or 
peel. Takes paint firmly on initial application, and the 
bond lasts. Even protects areas scratched in use. 


LOWEST COST—You have only minimum equipment 
cost, no special racks, high speed operation, lower 
overall handling costs. 


CHOICE OF APPEARANCE—Clear coatings that retain 
metallic lustre to dark, maximum protection coatings. 
A variety of colors is available by dyeing. 


IRIDITE + 14 and + 14-2 (Al-Coat) for ALUMINUM 

Two specially formulated finishes that give you maxi- 
mum latitude in aluminum treatment. Both provide 
excellent corrosion protection and paint base. Iridite 
#14-2 is an improved product that allows greater 
flexibility in operation and coating thickness and pro- 
duces the optimum in corrosion protection. 
Either coating provides corrosion resistance superior 
even to complicated electrolytic treatments in a frac- 
tion of the time. These coatings also offer many other 
valuable characteristics: they have low electrical re- 
sistance, they aid in arc-welding, provide a good base 
for bonding compounds, have no effect on the dimen- 
sional stability of close-tolerance parts. Final appear- 
ances ranging from clear through yellow iridescence to 
full brown can be obtained. By dyeing, you can pro- 
duce red, green, blue, orange or yellow finishes. 


IRIDITE + 15 for MAGNESIUM 
Produces a protective, paint base film with corrosion 
resistance at least equal to that obtained from long, 
high-temperature dichromate treatments in a fraction 
of the time and at room temperature. The appearance 
of the coating can be varied from light brown to dark 
brown and black. 


APPROVED UNDER GOVERNMENT AND 
INDUSTRIAL SPECIFICATIONS 


SEE FOR YOURSELF WHAT IRIDITE CAN DO... SEND SAMPLE 
PARTS FOR FREE PROCESSING. Look at the results, test the pro- 
tection, evaluate the savings. Also write for handy Reference 
File of the most complete data published on chromate conversion 
coatings. Or, for immediate information, call your Allied Field 
Engineer. He's listed under “Plating Supplies" in your classified 
phone book. 


For more in’ormation, turn to Reader Service Card, Circle No. 517 
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formers and for both wrap 


and sintered wires and les 
thin tape provides adequate 4j, 
lectric strength with less Toes, 
area than thicker tapes. }t 
easier to handle in wrapping oy. 
erations than thicker tapes, pay. 
ticularly on small diameter wi), 

The tape is supplied in continy. 
ous rolls with a minimum oj 
splices. Widths from % to 12 jy 
are wrapped to 6 in. 0o.d. on 1% 
in. dia spools. 

4. Printable Mylar tape e 

New printable tapes made from 
Du Pont’s Mylar polyester film 
have been announced by Permacel 
Tape Corp., New Brunswick, N.J. 
Known as Permacel 95 and 951. 
the pressure sensitive tapes are 
used for labeling and sealing. 

P95 is a transparent tape and 
P951 is available in red, black. 
white and chrome, a metallized 
finish. The 1-mil Mylar film back 
is resistant to most common acids 
and alkalies as well as solvents 
and oils. The tapes have 20 lb per | 
in. width tensile strength, 18 oz 
per in. width adhesion to steel, 
and 70% elongation. They ar 
available in sizes from 4 to 23 in. 
5. Printable plastics tape 

A plastics tape designed for 
printing and die cutting has been 
announced by Minnesota Mining 
& Mfg. Co., Dept. L6-103, 900 
Fauquier St., St. Paul 6, Minn. 

The tape, a printable version of 
No. 471, is intended to meet the 
need for printed labels and seals 
that resist chemicals, heavy wear 
and limited weathering. It is ex- 
pected to find use for fluid line 
identification in aircraft, and cod- 
ing and identification in oil re 
fineries, chemical plants and pipe- 
lines. In die cut shapes, 3M rec- 
ommends the tape for traffic di- 
rections and point-of-sale mes 
sages. 

Tensile strength of the tape has 
been increased 53% to 21 lb per 
in. of width. Adhesion has bee? 
increased 30% to 24 oz per in. of 
width. The tape has 150% elon- 
gation at breaking and is 6.5 mils 
thick. Available in yellow and 


























ways Glidden helps you produce better 
METAL POWDER PARTS 


Superior metal powders — Glidden Resistox Metal 
Powders have been subjected to the most exhaustive 
tests by parts manufacturers. Result: parts made from 
Glidden metal powders are judged superior to parts 
produced from other powders. They permit faster 
production, with greatly improved finish, appearance 
and performance characteristics. 


Complete field service and lab facilities —Whether you 
are interested in establishing a new metal powder 
parts department, or desire to improve operations 
of an existing department, Glidden can help you. 
The Glidden metal powders lab and the services of 
Glidden technicians are available to your metallurgists 
at any time. 








World’s largest blender — Glidden can produce up to 
30,000 pounds of powder in one batch, more than 
any other producer...an important factor in complete 
uniformity of mass-produced parts. 

A thorough examination of the manufacturing methods 
you are now using may lead to substantial savings. 
Make certain you are not passing up the economies, 
speedier fabrication and superior parts performance 
you can get by using Glidden Resistox Metal Powders. 
Write for complete details. 


THE GLIDDEN COMPANY ((@ 


Chemicals — Pigments — Metals Division 


Baltimore, Md. * Collinsville, Ill. 
Hammond, Ind. * Scranton, Pa. 


* For more information, turn to Reader Service Card, Circle No. 416 
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"> INVESTMENT — 
/ CASTING 
ANSWERS 
DESIGN PROBLEMS 





Investment Casting is a specific production method that fills a spe- 
cific function. This process offers much greater latitude in shape, 
detail reproduction and choice of alloy than any other process. 







The picture tells the story .. . from the cross 
section it can be seen that the inside 
dimensions are greater than the holes. 
How else but by Investment Casting 


er eee 


could this be made in one piece? 


IN DETAIL REPRODUCTION 










One look quickly shows the machining 

problems — most of them stock 

. removal. By using an Investment Cast- 

| ing 21 out of 45 machining opera- 
tions were eliminated. 


IN MATERIAL 





These nozzles for a highway strip- 
ing paint sprayer, were produced 
from cold rolled steel until ground 
glass was introduced into the 
paint for its reflective properties. 
To provide necessary wear resist- 
ance these parts are now cast in 
a non-machinable alloy. Per- 
formance was not sacrificed 
because of material limitations. 


These are a few examples demonstrating that the function 
of the part is the first consideration in design — and — the 
Investment Casting process was the economical answer. 


For more information ask for our brochure . . . its FREE of course. 


HITCHINER 


MILFORD 3, NEW HAMPSHIRE 
REPRESENTATIVES IN PRINCIPAL CITIES 





Fer more information, turn to Reader Service Card, Circle No. 407 
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white, it is made in 36 


rolls in widths of 4% 
and in 36-yd rolls in 


less than ¥% in. 


Ceramic Resistant 
to Thermal Shock 


A new ceramic is claimed to 
have such a low expansion Coeff. 
cient, along with high density. 
that it can be used in extreme 
heat shock applications up { 
2500 F. Designated Sur-Bray 
Grade HT-2, it is made by Tech. 
nion Design & Mfg. Co., 262 Mot 
St., New York. 

The material, a modified aly. 
minum silicate, is made in rods 
bars, rounds and flats, which ca 
be machined with carbide tipped 
tools. Its coefficient expansion of 
10 x 10-7 in. per in. per deg F 
allows thermal shocks without 
spalling or cracking. Its low por- 
osity permits use in liquid quencb- 
ing media, because it is not sub- 
ject to explosive cracking whe 
reheated. 

Sur-Braze Grade HT-2 is us 
in heat treating and brazing fix- 
tures and jigs. Plates with clos 
tolerance milled slots are used in 
high production brazing of pre 
cious metal contacts. The plates 
are also used in sintering applica- 
tions in place of carbonaceous 
compounds because HT-2 will no! 
contaminate metal parts or the 
atmosphere. 


New Rubber Resists 
Ultraviolet Light 


A new light colored nitrile rub 
ber has been developed by Chem 
cal Div., Goodyear Tire & Rubber 
Co., Akron 16, Ohio. Designated 
Chemigum, N6B, and made by Us 
ing an improved antioxidant sys 
tem, the rubber is a nonstaining, 
nondiscoloring version ‘of (Good- 
year’s Chemigum N6. 

Both products are essentially 


For more information, Circle No. 565 ? 
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NYLAFLOW’* Pressure Tubing cuts costs 
on machine tool lubrication systems 










| 108 ; olin physical and gum proper- 
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‘2 Mor, Boe and extremely close in com- 
nounded properties before and 
after aging. Fadeometer  ex- 
posures of the new rubber, how- 
ever, show it to have superior 
resistance to discoloration. It is to 
ne used in light colored flooring, 
clear cements and where resist- 
Sonce to ultraviolet light or pho- 


ned lo , 
tochemical degradation is needed. 


| Coeff. 
ensity, 
xtreme 
up t fae Hot Melt Compound 


hy Used with Honeycomb 





2 Mott Machining of stainless steel 

honeycomb structures is now pos- 
d alu. S sible because of a new hot melt 
| Tods, compound. Known as Hot-Melt 
ch can © H-883-A, it has been developed by 
tipped Furane Plastics, Inc., 4516 Brazil 
ion of St., Los Angeles 39. 
deg F Without proper support during | e High-speed production soon becomes “‘high-cost” production in the face 
ithout machining, stainless steel honey- | of frequent downtime and expensive maintenance. Polymer’s NY LAFLOW 
N por- comb structure will collapse or | Pressure Tubing — specially processed from tough, horn-like nylon — 
lench- tear, making accurate dimensions | helped solve this problem recently on a series of automatic machines: 
t sub. impossible. The new compound 
wher al : ta? | PROBLEM: 
~~ pies ie a Sy Boeing Tubing connecting automatic lubricator to moving parts was required 
sinead the honeyiemih @urite machining to withstand 400 flexes per minute under high internal pressure. 
st HL The aoe aS a pa ib | Frequent failure due to pressure and flex fatigue of tubing caused 

— | excessive downtime, costly maintenance. 

close or fray, a problem that occurs | : 
ed in with waxes or similar space fillers. | SOLUTION: 
pre. In practice, the hot melt com- isk} NYLAFLOW Pressure Tubing has been in continuous use for 12 
plates pound is melted at a temperature | months without a single replacement. This represents an increase in 
plica- near 200 F in stainless or alumi- | tubing life—thus far—25 to | over former tubing. NYLAFLOW 
ceous num pans, and the honeycomb is required no special fittings, was less bulky and easily installed. 
II not inserted, After cooling and ma- These characteristics show why tubing costs are low with NYLAFLOW: 
P the from ae 18 rl e Flexibility—extremely long flex life. 

PD em Tr on e e High Pressure Rating — higher strength / weight ratio than any other 

oneycomb is cleaned with hot extruded non-metallic tubing. 

water, e Easy Installation—light weight, easy to handle and cut, no pre-bending, 
. uses standard fittings. 

. croton Resistant—impervious to most chemicals, hydrocarbons, 
a solvents. 

ah hig Coated Nylon e Impact and Abrasion Resistant—withstands accidental blows which per- 
me or Layer Insulation manently dent metal tubing, resists surface wear. , 

+ as ve your tubing problems permanently wit mical NYLAFLOW. Available in 
ubber A friction coated Mylar poly- pct pret of 1000 and 5500 psi. in eee Weis for S eraaice deta. 
vated ester film has been developed by 
y ue Dobeckmum Co. 8801 Monroe THE POLYMER CORPORATION OF PENNA. « Reading, Penna. 
sys- Ave. Cleveland, Ohio, for use as Export: Polypenco, Inc., Reading, Penna., U.S.A. 
ning, layer insulation for transformers. 

004- ; The film, which can be of any 
age, is provid i i 
ially Ug 40% folehton sane on te) ® 4-15, [ee Nylon, Teflon*, Q-200.5 and K-51 
65? bo! sides, The high coefficient | eked on 
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Aluminux etching process 


improves anodic coating appearance, 


prevents rock-hard 


As the trend to aluminum anodizing 
gains momentum, many firms are 
discovering that Diversey’s Alumi- 
nux process is an ideal preparation 
for many types of anodic coatings. 
The Aluminux process produces an 
even, diffused, satin-finish, giving 
more lustre and greater uniformity 
of color to the anodized product. 
In addition to delivering a superi- 
or finish, Aluminux prevents scale in 
etching tanks. As the photos below 
‘show, Aluminux holds dissolved alu- 
minum in solution, instead of de- 
positing it on tank walls and heating 
coils in the form of sludge and scale. 
In a 1500 gallon tank, for instance, 


Aluminux holds up to 1,000 lbs. of 


dissolved aluminum in solution ... 
a potential one ton of scale that would 
otherwise have to be chipped off! 


Beiter, more easily-controlled etch at 
lower cost. 
The production-line performance 





- ee calc inc _ 


scale in tanks 


of Aluminux during the past few 
years has proved its remarkable ad- 
vantages. These include: (1) far less 
frequent dumping. . . solutions last 
up to 4 times longer with no scale 
build-up, (2) superior, even, dif- 
fused satin-finish and cleaner work, 
(3) faster rate of etch and increased 
production, (4) lower maintenance 
. . tanks are simply hosed out 
when re-charging, (5) precision con- 
trol of degree of etch. 

For more facts about the excep- 
tional savings other manufacturers 


costs . 


are getting with Aluminux, ask your | 


nearby Diversey D-Man. You’ll find 
him an experienced, dependable con- 
sultant on your metal finishing 
problems. 

For an interesting illustrated bro- 
chure on the Aluminux process, write 
today to Metal Industries Depart- 
ment, The Diversey Corporation, 
1820 Roscoe Street, Chicago 13, 
Illinois. 


Why Aluminux process 
prevents scale build-up 


1. IDENTICAL ALUMINUM EXTRU- 
SIONS are placed in equal-strength 
solutions of Diversey Aluminux (left) 
and an ordinary etchant (right). 


2. ALUMINUM HAS NOW BEEN DISSOLVED IN BOTH SOLUTIONS, but look at the 
difference! In the Aluminux solution at left, the dissolved aluminum has been held in 
solution with no trace of precipitate. But, in the ordinary etchant at right, the solution 
is cloudy with a heavy precipitate. This precipitate is aluminum oxide, the deposit that 
builds up as rock-hard scale inside your etching tanks. 
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of friction achieved O01 


wise slippery surface 
eliminates wire slip 
winding an 
lucency of the coating permit 
visual check on the position ) 
wires during winding. Up, 
plain Mylar, which often repel 
varnish, the coated film is readj) 
wet by varnish. | 

Tests have revealed no chan 
in dielectric strength of the poly. 
ester film and no_ significay 
change in thermal stability afte 
friction coating. Samples gy}. 
jected to 300 F for 18 hr turnei 
light tan in color, but there wa 
no apparent effect on adhesion of 
the coating. 

The friction coated Mylar film 
is available in widths up to 35 i 


ly 
Al 


a 
operation. The tra 


Low Alloy Wire 
for Welding T-1 Steel 


A chromium-nickel-molybdenum 
alloy automatic welding wire with 
less than 2% total alloy content 
is available from American Cl 
& Cable Co., Inc., 929 Connecticut 
Ave., Bridgeport 2, Conn. Desig: 
nated A-S-8620 and of standard 
AISI low alloy content, it is wel 
suited for welding U. S. Steels 
“T.1,."” a high strength construc 
tional steel. 

With proper flux (submerged 
arc) on T-1 Steel, the wire pro- 
vides a weld having tensile 
strength of 114-116,000 psi, elong- 


ation of 12-15% and Rockwel 
hardness of C28-30. Chemica! 


analysis as welded is close to that 
of the parent T-1 Steel. 


Tubing for Packages 
Made from Nylon 6 


Extruded blown lay-flat nylo 
tubing is available from Kemtek 
Corp., 206 Sylvan Ave., Newark 
4, N. J., in experimental quant 
ties. The material used is Type” 
nylon, a high strength polyme 
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RADIOGRAPHIC EQUIPMENT 


M&T CONTROLLED-ARC POWER SUPPLY 


for semi- and full-automatic welding 


Here’s another new Metal & Thermit product — 
the M & T constant voltage rectifier-type DC 
Welder as developed originally by the Glenn Co. 
When used in conjunction with a constant speed 
wire feed for semi- and full-automatic welding, 
it 


SIMPLIFIES OPERATION — for all practical purposes 
it maintains a constant arc length during entire 
welding cycle, thereby assuring a uniform deposit. 


IMPROVES WELDING— uniform deposits are of high 
quality, regardless of conditions which normally 
affect arc length such as poor fit-up, tack welds, 





WELDING SUPPLIES 


PLATING MATERIALS 
ORGANIC COATINGS 
CERAMIC MATERIALS 
TIN S TIN CHEMICALS 
METALS & ALLOYS 
HEAVY MELTING SCRAP 


GENERAL 


etc. — avoids undercutting on horizontal welds. 


SPEEDS PRODUCTION — instantaneous starting and 
recovery get job underway faster with higher aver- 
age rate of deposit — practically eliminates rejects. 


CUTS POWER AND INSTALLATION COSTS—high effi- 
ciency and power factor permit lower wiring and 
operating power costs. 


M & T Controlled-Arc Power Supply units are 
saving time and cutting costs on many semi- and 
full-automatic welding operations. Write for de- 
tails on how they can help you. 


METAL & THERMIT 


CORPORATION 
OFFIC ESF! RAH WA Typo. F. 


For more information, turn to Reader Service Card, Circle No. 435 
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investment 


castings 


PAY 
ma. Ct 
Mh V LILIES 


You save considerable time, trouble, and expense when Scott invest- 
ment casts your ferrous or non-ferrous parts. 

Time, because Scott experience speeds the entire process of designing 
the part for casting. Scott specialists work with you right through from 
start to finish. 

Trouble, because this division of Rolle is capable of taking the entire 


responsibility for casting performance. Petty day-to-day annoyances 
become Scott’s worry, rather than yours. 


Expense, because Scott takes a direct approach to every casting prob- 
lem, eliminating false starts and waste. Scott’s priceless years of actual 
production experience assure you maximum return on every investment 
casting dollar. 

Further, as a Division of Rolle Manufacturing Company, Scott 
can offer you the most complete laboratory test and quality control 
facilities. | 

WRITE NOW for complete information on Scott’s facilities for in- 
creasing your dividends on investment casting. 





DIVISION OF ROLLE 
MANUFACTURING COMPANY 
303 Cannon Avenue, 
Lansdale, Pa. 


CASTINGS 





For more information, turn to Reader Service Card, Circle No. 424 
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based on caprolactam 
May ’55, p 108). 

Advantages of this n 
rial are: 


has a melt temperature of 490 ) 
It will withstand either Steam 4 
dry sterilization in an autoclay, 
with no loss of physical prop, 
ties. 


1. Easily sterilized—The yy, 


2. Chemically resistant- ~Types 
nylon iS generally resistant :, 
most solvents. It is advers¢) 
affected only by strong miner 
acids. 


3. Heat sealable—The film cy 
be sealed by either radio fr. 
quency or thermal impulse seale;: 


to a strong permanent seai. 


4. Printable—Unlike polyethy. 
lene film, this nylon film can be 
clearly and permanently printed 
without special treatment by any 
of the standard printing methods 


5. Nonbreathing—A sealed ny. 
lon bag resists passage of oxygen 
and other gases and liquids, but 
allows a slight transfer of water 
vapor. 


Silicone Rubber 
for Ducting Cloth 


A silicone rubber cloth coating 
compound for ducting has been 
developed by Silicone Products 
Dept., General Electric Co., Water- 
ford, N. Y. Designated SE-701, 
the compound is suitable for duct- 
ing exposed to air at tempera 
tures as high as 700 F. The com- 
pound remains flexible at tempel- 
atures as low as —120 F. 

SE-701 resists flow under 
clamps, has good flame retard 
ancy, and has low swell in such 
fluids as Skydrol 500 and 700. 
JP4, gasoline, MIL-o-7808 and 
MIL 5606. Applications include 
hot air ducts, jet engine starter 
hose, flexible connectors for metal 
ducting and aircraft fire wal 
seals. 

(more New Materials on } 186) 
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It pays 1 plan with General American 





a whole new world of profit opportunities with GEN" 





Now, anything that can be photographed can 
be duplicated on Gen—a completely new idea 
in decorative plastic sheeting. By means of 
an exclusive process, General American’s 
Plastics Division now offers sheeting and 
formed parts that bear perfect reproductions 
of leather, marble, wood grain, fabric—any 
material, pattern or design. 


General American’s new material 
offers unexplored possibilities 
for packaging, furniture, building 
and a host of other uses! 


Gen-715, the first of a series, can be vac-- 


uum formed on conventional equipment or 








— produced to your specifications, by General 





wo'WVom PLASTICS DIVISION 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South La Salle Street, Chicago 90, Illinois 
Facilities unmatched anywhere: injection, 
compression, extruding and vacuum forming, 
reinforced plastics, painting and assembling. 


For more information, turn to Reader Service Card, Circle No. 502 


American. It is available in standard widths 
up to 40 inches and in any desired lengths— 
thicknesses from .040 inches to .187 inches. 

Where can you use GEN? In appliance in- 
teriors and housings? Product presentation 
and packaging? Furniture? Wall and ceiling 
tile? Advertising specialties? Displays and 
signs? Three-dimensional paneling? Where 
can you use Gen? Find out. Write to General 
American for-samples and descriptive 


literature. 
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HATEVER your metallurgical prob- 

lem, Cannon-Muskegon is equipped 
and staffed to solve it. Our metallurgists 
can make the right vacuum-melted 
alloy to fit your need. We can develop and 
test it in the ultimate in modern research 
and testing laboratories . .. then produce 
it to specifications in our modern plant. 
What’s more, Cannon-Muskegon recom- 
mends proper handling methods for best 
results in your application. 

In addition, Cannon-Muskegon offers a 
wide range of ferrous-, nickel- and cobalt- 
base alloys for your specific needs. These 
super-clean alloys are poured at pressures 
from 1 to 10 microns — available in sample 
or production quantities...in cast bil- 
lets or ingots. Vacuum-melted alloys offer 
cleaner, smoother surfaces ... greater ten- 
sile strength, ductility and wear life... 
higher electrical and magnetic properties. 
For complete vacuum-melting service, see 
Cannon-Muskegon. 


Now available are: 


@ Materials for remelt — 


under conventional air melting, inert gas, 
vacuum. 


® Casting development — 


includes research and experimental facilities 
for investment, shell mold, dry sand, and 
permanent mold castings. 


@ Ingots or cast billets — 


for rolling, forging or extruding in individual 
weights up to 250 pounds. 


P VACUUM-MELTED ALLOYS \ 


FOR INDUSTRY 


For full particulars 
write for our New Bul- 
letin on Vacuum-Melting 
and Air-Melting facili- 
ties and products. 


METALLURGICAL 








inquiries 
about 
Cannon- 
Muskegon 


VACUUM- 
MELTED 


UltraMet alloys 


MODERN RESEARCH facilities and 
experts are at your service. Constant re- 
search with known alloys develops our 
abilities...to your advantage. We are 
now testing alloys containing boron, 
aluminum and titanium ... with interest- 
ing results, Send us your problems. 


CANNON-MUSKEGON 


CORPORATION 
2873 Lincoln Street 


Muskegon, Michigan 


TE oe ae Oe ee ee 


For more information, turn to Reader Service Card, Circle No. 430 








Nonburning Viny! Shee 
for Vacuum Forming 


A rigid vinyl metallized shea 
ing that will not burn hag hp, 
developed by Gomar Mf q. Co. 
Paris St., Newark, N. J. (Cay; 
Metalcote, the vinyl plastic shect. 
ing can be vacuum formed in both 
shallow and deep shapes. Whe 
placed in a flame it shrivels, }y 
does not flare or explode. 

Metalcote is expected to } 
particularly useful for Christm, 
ornaments, displays and toys, | 
is available in continuous rolls of 
0.005-in. thickness in 18 metalli: 
colors. 


Gasket Material 
Has Good Stability 


A gasket material containing 
Tefion and inert fillers is manv- 
factured by Balfor Industrie 
Packing Div., 1815 Webster Ave, 
Bronx 57, N. Y. Designated Lo. 
Flo, the material is claimed to 
withstand temperatures up to 60) 
F with no distortion. It is als 
resistant to the inherent cold flow 
characteristics of pure Teflon. 

Colored blue for identification 
Lo-Flo is available in widths up 
to 8 in. and in thicknesses rang 
ing from 1/64 to 14 in. 





Aluminum Tread Plate 


Nonskid abrasive aluminum 
tread plate is available from All- 
minum Co. of America, 1501 Al 
coa Bldg., Pittsburgh 19. The 
slip-proof abrasive plate is de- 
signed for bus steps and aisles, 
marine and printing press cat 
walks, military gun mounts, pa* 
senger trains and truck ané 
trailer floors. The plate is rolled 
from ingot by a method that pro 
vides a fused aluminum oxide 
abrasive on one surface, I! can 
be fabricated by most commercial 


methods, including shearing, sa¥ 
ing, punching and drilling. 
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1. Cut your waste costs up to 30% 
over bulky cast or forged parts. 


2. Reduce finished machining time 
to a minimum. 
3. Speed your overall production. 


From simple gear blanks to special 
alloy jet rings, the Cleve-Weld 
Process gives the same results — 
better performance and reduced 


EXAMPLES OF CLEVE-WELD PROCESS PRODUCTS 


CLEVE-WELD PROCESS 


RIMS RINGS - WELDMENT: 


—<<<—<<<<..\ cleveland 11, Ohio 


For more information, turn to Reader 


INERTIA 


5 Cut costs three ways with circular parts from Cleve-Weld 


1 t = 1 

) 4 | é | 

y}\ 

GEAR | MOTOR I IDLER | 
BLANKS 4 HOUSINGS ,; WHEELS 4 BANDS 


CLEVELAND WELDING DIVISION 
AMERICAN MACHINE & FOUNDRY COMPANY 

















-..can cost you 





costs. Often the savings in machine 
time and material waste alone pay 
for the finished Cleve-Weld part. 


Find out the full story on how 
Cleve-Weld’s 45 years of design, 
metallurgical and production experi- 
ence can save you money, improve 
your product. Write or send draw- 
ings to Circular Welded Products 
Sales Department at address below. 





money if you still specify bulky cast or 


forged circular parts. Here’s how you can save three ways. 


THIS IS THE BASIC CLEVE-WELD PROCESS. 
Rectangular bars or special contoured sec- 
tions of steel are rolled into a circular form. 
Next, the part is weided and then expanded 
into a true circle. This tests the 
weld and insures accuracy. Later 
operations add stress relief and 
desired hardness. 


OV 





SEND THIS COUPON NOW 


Cleveland Welding Division 

Ameican Machine & Foundry Company 
West 117th Street and Berea Road 
Cleveland 11, Ohio 


Please send me your brochure on the cost-cutting 
Cleve-Weld Process. é 


Name a 








Title 





Attach to your company letterhead and mail 


Service Card, Circle No. 419 
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bearing manufacturer 
gains over 300% higher yield 
with Vacuum Metals FERROVAC 


Because a leading manufacturer of precision instru- 
ment bearings worked to such exacting standards, he 
experienced an exceptionally high rate of rejection of 
finished parts. Then they tried Vacuum Metals 
FERROVAC®. .. of the same basic analysis as the 
air-melted grade used previously. The results were 
decisive. Rejections were reduced to less than 1% — a 
yield improvement of better than three times. 

That’s to be expected from vacuum-melted alloys, 
because of their remarkable uniformity. Gases that 
cause inclusions and that in turn lead to rejection — 
or early bearing failure — are literally sucked from 
vacuum-melted alloys during production ... before 
the metal becomes solid. 

The result is a clean alloy — with many of its prop- 
erties improved. It is stronger, tougher, far more 


resistant to wear and fatigue. It works longer and 
harder than conventionally-melted alloy — even does 
the super-tough jobs where nothing else will work. 

Only Vacuum Metals gives you one-source service 
— Vacuum Metals’ own large organization, and its 
affiliation with National Research Corporation and 
Crucible Steel Company of America, brings you a 
fully integrated service. It includes everything from 
melting and casting, through mill rolling and nation- 
wide distribution of finished products. If you have 
an application where you can use vacuum-melted 
metals — in experimental lots or production quantities 
~ Vacuum Metals can serve you. Write us now, out- 
lining your requirements. Vacuum Metals Corporation, 
P. O. Box 977, Syracuse 1, New York. 


Jointly owned by Crucible Steel Company of America and National Research Corporation 
For more information, turn to Reader Service Card, Circle No. 535 
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) NT E a TS This Month 
JOTED 


Highlights of current papers, 
a list of recent books and reports. 


High temperature bearing materials 
Simplified treatment for tin plate 
Nickel-tungsten alloys 

New magnet wire insulations 


i i li 


lus 











aterials for High Temperature Bearings 










With the advent of the aircraft tion plays an important part in discussed some of the new mate- 
turbine power plant, a great deal determining bearing reliability rials that are available for im- 
of attention has been focused on over a wide range of operating proving bearing design. 

he development of ball and roller conditions. In a paper presented Available alloys 

Mbearings capable of operating at before the annual meeting of the The criterion of hot hardness 
high speeds and temperatures Society of Automotive Engineers is often used to determine the 















jithout failure. In addition to in Detroit last January, John suitability of bearing steels and 
the factors of size, loading, tem- Preston, Jerome Mogul and G. K. it is believed that successful oper- 
perature and speed, material selec- Floroff of Curtiss-Wright Corp. ation depends to a large extent on 
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COMPOSITION OF STEELS FOR HIGH 







































































































TEMPERATURE BEARINGS 12 | T 
Brass(40 Zn, 
| | | 15% Pb, bal Cu) 
c | cr} al | Mo| va | w ~ oe 
| ve 
SAE 52100 | 1.0 | 1.45 | pe 
MHT 1.0 | 1.45 | 1.50 ~ 
Halmo 0.6 | 4.25 6.25 | 0.55 Pay. Pe sone (3 Sr 
M-1 0.8 | 4.00 9.00 | 1.00 | 1.50 & 
18-4-] 0.7 | 4.00 1.20 © 12.00 - 
f 2 ee ; 
. al Cast “S"monel 
c Cee (60Ni, 4% Si 
2 8 —— bal. Cu) —+ 
~ | 
a py eee ae SAE 52100 
v + m a ond MHT 
ry Halmo 
2 = am | | 
¢ = 6 — ee M-/ 
r ” 5 — z 
_ 
0 560 3600-606 46 200 400 600 
Temperature, F Temperoture, F 
Fig 1—Effect of temperature on the Fig 2——-Effect of temperature on coefficient of expan- 
hot hardness of typical bearing ma- sion of bearing materials (for races, balls and rollers) 
_ terials (races, balls and rollers). and typical bearing cage materials. 
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Main Housing Casting 
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The Engineers and Facilities of 
HAMPDEN BRASS were called upon 
by Chandler-Evans to help develop 


and cast this main housing. 


The sand casting process was chosen 
because the intricate cores could be 
cast at lower cost while still maintaining 
high quality standards. Hampden 
Brass is proud to produce the main 
housing casting for Chandler-Evans’s 
RC-9 Afterburner Control used on 
turbojet engines. 


Your casting problems may be solved 
just as effectively through the use of 
Hampden Brass premium quality cast- 
ings . . . by the sand, permanent mold 
or die casting methods. Our more 
than SO years’ know-how is your as- 
surance of the best casting techniques 
to help reduce costs and improve per- 
formance. 

Avail yourself of our engineering 
counsel ... or write for a casting 
quotation today! 


Send for brochure, 
“Behind the Scenes” ... 
complete digest of 
Hampden Brass’s expe- 
rience, equipment and 
facilities. 


HAMPDEN BRASS 
AND ALUMINUM CO. 
Established 1903 


262 Liberty St.-«Springfield, Mass. 


Producers of Sand, Permanent Mold, 
Die & Fiberglas Castings 


For more information, Circle No, 454 
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ie ability of the materials 
maintain hardness of about 
Rockwell C 60 at operating tem 
: Fig | Based o 
this requirement, use of the fol 


lowing materials is indicated at 
elevated temperatures: up to 350 
F—SAE 52100 and MHT; up to 
150 F—-Halmo and M-1. 

The slightly higher hot hard- 
ness of MHT compared to SAE 


52100 is outweighed by the greater 


difficulty in producing a clean 
MHT steel by conventional air 
melting. Chief advantage of 
Halmo and M-1 steels is that they 
are tempered above the operating 
limit of 450 F. In contrast, SAE 
52100 bearings are tempered at 
about the maximum operating 
temperature and are susceptible 
to over-tempering if they over- 
heat during operation. 

M-1 steel also possesses the 
lowest coefficient of expansion of 
currently used bearing steels, 
whereas SAE 52100 possesses the 
highest. Since a low coefficient of 
expansion minimizes dimensional 
instability, M-1 steel is quite ef- 
fective in maintaining a low co- 
efficient of friction. 

Of available bearing materials, 
the easiest to process is SAE 
52100. Halmo is the next most 
difficult alloy to grind and it is 
followed by 18-4-1 and M-1. The 
latter two materials possess simi- 
lar hot hardness. However, the 
excessive alloy content of 18-4-1 
outweighs its greater grindability 
in comparison to M-1. From these 


Simpler Treatment for Tin Plate 


The protection provided by tin 
coatings on steel is due to a num- 
ber of specific properties, some of 
which are best exhibited on ex- 
posure to food. Normally, when 
tin is exposed to moist air it is 
cathodic to steel. Inside a food 
container, however, tin is gener- 
ally anodic to steel and dissolves 


] 4 4 oY ‘ . a?P ; 
data 1t appears tnat the 


promising bearing maté 


Hain and M-l. Beca 
lower alloy content, it is p 
that the Halmo alloy may , 
to be the more suitable 





Cage materials 

Selection of materials for 
cage in a bearing has not hee 
major problem to date. Howey 
temperatures jp 
crease, this component will cer. 
tainly require more attention, 
Currently, SAE 52100 and M 
bearings generally contain , 
wrought, silver plated, iron-silicop 
bronze cage. This material is cop. 
sidered suitable for bearings op. 
erating up to 350 F. 

For higher temperatures cast 
“S” monel with a black oxide finish 
is being considered as the cage ma- 
terial for Halmo and M-1 bearings, 
This alloy possesses a low coeff- 
cient of expansion. In addition, it 
is resistant to galling or seizing 
where sliding motion occurs. 

It is believed that a successful 
high temperature bearing should 
contain materials in the cage, ball 
and race that have similar coefi- 
cients of expansion. Accordingly, 
Fig 2 indicates that the combina- 
tion of Halmo and cast “S” mon¢ 
should produce a_ satisfactory) — 
bearing capable of operating up 
to 600 F. Laboratory data also 
indicate that the combination of a 
east and a wrought material is 
best for bearing applications at 
elevated temperatures. 


as operating 





sacrificially at a slow rate, acting 
as a chemical barrier to the steel. 
In an article in the March issue 
of Sheet Metal Industries (Brit- 
ish), Ernest S. Hedges, director 
of the International Tin Research 
Council, outlines some of the |im- 
itations of tin plate coatings and 
describes a chemical treatment | 














For certified data on 
individual grades of 


Stainless Steel, use 


ALLEGHENY LUDLUM 
BLUE SHEETS 


There is a Blue Sheet for 
each individual grade of 
AL Stainless Steel, giving 
full information on its 
physical and chemical 
properties and character- 
istics. Let us send you this 
certified, laboratory-proved 
data on the stainless grades 
in which youare interested. 


ADDRESS DEPT. MM-80) 








WRITE FOR YOUR COPY! 


For any job which involves the handling 
of large volumes, heat and high pres- 
sures—cither singly or all at one time— 
AL Stainless Steel Plates, solid or clad, 
are produced in the exact grade and 
surface finish required to combat cor- 
rosion, oxidation and contamination of 
the product. 

Some of these grades are mew... 
comparatively recent developments of 
our research and experience as a pioneer 
and leader in stainless steel production. 


For Stainless Steel in All Forms—call 


Auiecueny [upium 


Warehouse stocks carried by all Ryerson Steel plants 


for more information, turn to Reader Service Card, Circle No. 514 






web 5776 





Others are improved versions of older 
analyses. The latest information on the 
entire subject of stainless plates is avail- 
able to you in the booklet illustrated 
above—32 pages of valuable data on 
types, sizes, finishes, fabricating meth- 
ods and uses, including ASTM and 
ASME boiler codes. 

@ Specify AL Stainless Steel for com- 
plete reliability in solid or clad stainless 
steel plates, and write for your copy of 
the AL Plate Book. Address: Allegheny 
Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pennsylvania. 


® 
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like an extra dividend 
....COst savings with 


PLAST-IRON ere Cena 
particularly their resistance , 


staining, could be e derahj. 
POWDERS improved. | 


Causes of staining 
The intrinsic corrosion resig. 
ance of tin plate is usually great 
enough for ordinary application: 
but it is known that Staining o¢. 
curs when tin plate container 
| are used for protein-containing 
foods such as meat and certaj) 
vegetables. During sterilizatio, 
there is some decomposition oj 
the food and liberation of sulfy, 
compounds that may attack th 
tin and stain it to a blue or pyr. 
ple color. This stain is superficial 
and harmless, but its appearanes 
may reduce confidence in the cleap. 
liness of canned foods. 

In exceptionally severe cases it 
is even possible for the steel itself 
to be attacked and ferrous su! 
fide formed. This is particular) 
objectionable, as the sulfide may 
become detached and contaminate 
the food. 


Now fabricators can reduce production costs for parts Preventing staining 
like these with the new Plast-lron B-261 Powder Both staining and rusting of 


tin plate can be prevented by ap- 


PLAST-IRON GRADE B-261 | plying a protective lacquer coa 


ing. Sulfur-resisting lacquers are 
reduces costs from 1¢ to 5¢ per pound frequently used inside cans to 


prevent blackening by protein- 
containing foods. Not quite a: 











e Eliminates copper e¢ Improves elongation | well known, however, are the 
e Reduces sintering time ¢ Controls growth | Chemical methods of protecting 
e Improves tensile strength e Eliminates certain mixing | _ tin plate. Since the basic idea oi 
e Increases hardness operations | chemical protection undoubted) 


; ; has its origin in the protection of 
Write for your free data sheet showing how and why savings aluminum by oxide films applied 


accrue with the use of B-261 Plast-Iron Powder. Address by chemical or electrochemical 
4456A Bridge Street, Johnstown, Pa. methods, it is not surprising that 
the earliest chemical methods of 
protecting tin plate relied on elec- 
trolytic treatment in aqueous elec- 
trolytes. Because of the intricate 
and costly machinery required, 
this method has not achieved any 
commercial success. 

A chemically oxidized film, ap- 
plied between fusion of the elec- 
trodeposited tin coating and final 
oiling of the strip, is widely used 
PLASTIC MEHL ALS today because of its relative ease 

of application. Solutions vary 

ae ge oe from simple chromic acid 0 
National- U.S. Radiator ON TOKO mixed chromic and _ phosphori* 
acids to alkaline chromates or 4l- 


General Saies Office 
342 Madison Avenue 
New York 17, New York 


District Offices 
Chicago—Johnstown, Pa.—Los Angeles 
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For more information, turn to Reader Service Card, Circle No. 389 
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GENERAL PLATE... 
Clad Electrical Contact Tapes 


Reduce Costs, Minimize Assembly Operations, 





Permit Miniaturization and Improve Performance 


Included among the many advantages offered by the use of General Plate Clad Electrical 
Contact Tapes are assembly accuracy, change-over ease, design freedom, p/us immediate 
and substantial cost reductions, performance improvements, miniaturization and standardi- 
zation. 

Basically, electrical contact tape consists of an electrical contacting face of. desirable 
composition and contour plus an elevated or serrated backing of readily electro-weldable 
material. The serrated back makes possible a larger weld area assuring much greater thermal 
and electrical conductivity from the contact to backing member assuring exceptional per- 
formance. 

The contact face is available in practically any ductile contact material either as a single 
metal or clad to another metal. Contact backing or supporting materials are available in 
steel, brass, copper, phosphor bronze, beryllium copper, nickel or monel, and aluminum. 

Why not find out how you can benefit with 
General Plate Clad Electrical Contact Tapes ? 
Write for complete information, or better still, You can profit by using 
ask for a General Plate Engineer, who will General Plate Composite Metals! 
gladly help you with your contact problems. 





METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 
1608 FOREST STREET, ATTLEBORO, MASSACHUSETTS 


* For more information, turn to Reader Service Card, Circle No. 559 
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¥ FASTER MACHINING 





V¥ LONGER TOOL LIFE 





Vv FINER FINISH 





¥ QUALITY CONTROLLED 


ORE PRODUCTION! 
MORE PROFIT PER UNIT! 
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WYCKOFF 


COLD FINISHED STEEL 


gt? STEEig bi 


\STS Iy 
go" te 





Carbon, Alloy and Leaded Steels + Turned 
and Polished Shafting + Turned and Ground 
Gy, Shafting + Wide Flats up to 14” 
a All types of furnace treated Steels 


YCKOFF STEEL COMPANY 


GENERAL OFFICES: 
Gateway Center, Pittsburgh 30, Pa. 
Branch Offices in Principal Cities 


Works: Ambridge, Pa.—Chicago, Ill., Newark, N.J.—Putnam, Conn. 
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kaline chromates and pl} 
Although . some 


simple 


plants 
hemical dip in 
tion, othées provide a pi 
cathodic treatment or alterns 

anodic treatmen 
in the oxidizing 


cathodic and 
solution 


Simplified treatment 

Investigations at the Tin Ri 
search Institute showed tl 
earlier solutions used were unne. 
essarily complicated and that ji 
was possible to do without sodiyy 
phosphate. This is an immediat 
economic advantage as it remove 
the most expensive ingredient oj 
the solution. Investigation of th: 
effect of sodium chromate on the 
reaction between tin and sodiuyn 
hydroxide solutions also disclosed 
that although very small amount 
of sodium chromate act as a de. 
polarizer and facilitate the disso. 
lution of tin, greater amounts 0) 
idize the surface and produce ; 
protective film. Other oxidizing 
agents, such as sodium perborate 
and potassium permanganate, pro- 
duce similar results. 

The treatment now recommended 
utilizes a solution containing | 
gm/l of sodium chromate and 1! 
gm/l of sodium hydroxide, 
which is added 2 gm/1] of a wet- 
ting agent, such as sodium alky! 
sulfate, suitable for use in alka- 
line solutions. Exposure should be 
at temperatures of 194 to 203 F 
for 3 to 5 sec and should be fol- 
lowed by a hard water wash. This 
chemical treatment, when suitably 
applied, protects tin plate from 
blackening by sulfur - bearing 
products, delays the onset of rust- 
ing (although it cannot com- 
pletely eliminate it), and provides 
a good base for a coating of lac- 
quer or paint. 


Nickel-Tungsten Alloys 
Have High Hot Strength 


Nickel-tungsten alloys contain- 
ing up to 40% tungsten, produced 
by powder metallurgy methods, 
can be cold worked into fine wire 
and strip suitable for electronic 
applications. These alloys have 4 
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’ informative Die Casting Bulletin 
Gives Examples, Facts from Gries 


BGries’ act-filled die casting bulletin 
Behows many examples of how GRC 
may help you solve your small parts 

problems * . 

it also tells about GRC’s design en- 
eC. sineering services for the solution of 
specific problems. Send for this bul- 
lectin today or, send prints for prompt 
quotations on quantities of 100,000 to 
many millions - completely trimmed, 
ready to use, pre- 
cision made _ die 
cast parts. Small- 
ness of Gries die 
castings is un- 
limited: maximum 
weight 12 0z., max- 
imum length, 1% 
in, 








| Gries’ Tiny Molded Plastic Parts 
| Offer Wide Design Latitude 





[The infinite possibilities offered by 
Gries’ methods in molding tiny plastic 
parts offer design engineers almost un- 
yt limited latitude in their designs. 
GRC molds all thermoplastics—Nylon, 
Kel-F, acetates, polystyrene, polyethy- 
lene, etc., with Nylon a specialty. Max- 
imum length 14%”; maximum weight 
03 0Z; minimum unlimited. 
A new bulletin is now available giving 
complete details of Gries Plastics 
y Molding Division. Send for it today. 





Gries Reproducer Offers 
Complete Production Facilities 

















&. 
Beh 
co 
ak, 

3 
AiR 64 
eee 
a, + 








Included in the many facilities offered 
at the modern Gries plant are complete 
departments for performing secondary 
Operations such as tapping, drilling, 
assembling, reaming, and special ma- 
chining. Practically all commercial 
inishes can be applied in GRC’s spe- 
clalized plating department. 


F VALUE ANALYSTS SAVE 80% 


COMBINE SMALL GRC ZINC DIE CAST 


AND MOLDED NYLON MATING PARTS 














Gries molded nylon nut and zinc alloy die casting form mating units for GE electric 
blanket control part, at one-fifth the cost of the original expensive screw machine parts. 


GENERAL ELECTRIC UTILIZES GRIES’ 


INGENUITY: BUYS PARTS FOR 


ELECTRIC BLANKET CONTROL AT 1/5TH OF FORMER COST; GRIES 
TECHNIQUES ALSO IMPROVE PRODUCT'S BASIC DESIGN 


Value Analysts at GE’s Automatic Bianket 
Division consulted Gries Reproducer Corp, 
in an effort to lower cost and improve 
design of their manufactured products. 
One result: over 80% savings on the 
two intricate parts illustrated above now 
produced as zinc alloy die cast and 
molded Nylon mating parts. 


Gries’ exclusive techniques made it pos- 
sible to die cast the threaded shaft— 
a former. screw machine part—with 
threads, holes and metal-saving indenta- 
tions as integral parts of the casting, 
delivered ready-for-use. 


The GRC Nylon part, formerly a special 
screw-machine brass nut, is now molded 
in one integral piece with accurate, 
molded, internal threads. 





GRIES REPRODUCER CORP. 


153 Beechwood Ave., New Rochelle, N. Y. 





The combination not only results in 
superior part performance but the over- 
all savings on these two components is 
over 80%. 


This is only one example of the many 
types of savings that Gries’ unique 
methods are affording industries in the 
production of better and more eco- 
nomical small parts. 


These examples illustrate how well 
GRC, as a single source of supply, can 
precisely “mate” parts, even of different 
matrials. 


GRC again demonstrates its ability to 
supply industry with tiny parts at lower 
cost—with additional built-in economies 
and superior performance. 


WORLD'S FOREMOS! 
PRODUCER OF SMALL 
OlE CASTINGS 


. New Rochelle 3-8600 (Z Na 


For more information, turn to Reader Service Card, Circle No. 524 
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PRODUCT DESIGN WITH DUREZ PHENOLICS | 





WESTINGHOUSE 


makes sure 8B ways... 


MOTOR PULLEY SLIDE 


PUMP BODY * | Fa 
\ ] 7 FRICTION WHEEL 








/ 





CONDENSER HOUSING Sf 


y, \ LINT CATCHER 


7 





PUMP BODY COVER 


PUMP BODY 


WATER INLET VALVE 


with Laundromat* parts of 





Probably no single group of plastics offers design engineers such 
wide latitude in meeting specific service conditions as the Durez 

phenolics. These eight components now helping to implement the 

slogan ‘“You can be sure if it’s Westinghouse” are a notable example. 


The problem was to create long-wearing, non-corrosive, economical 
parts of light weight for new Laundromats. All these objectives were 
achieved by replacing metal with parts molded of four different Durez 
materials. Working as a team, Westinghouse engineers and the molder, 
GENERAL INDUSTRIES Co. , selected each of the four Durez phenolics for 
better performance at lower ‘manufacturing cost on the job it must do. 


To save time in capitalizing on the versatility of Durez, talk over your 
design problems first with your molder. Or call on our Technical Field Service 
in putting its mechanical, electrical, and chemical properties to profitable use. 





Phenolic Plastics that fit the job 


HOOKER 


DUREZ PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 
1408 Walick Road, North Tonawanda, N. Y. 


CHEMICALS 
PLASTICS 


*Laundromat ® by Westinzhouse Electric Corp 
For mere information, turn to Reader Service Card, Circle No. 498 
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useful range of prop: ) 
ticularly for cathode constry. 
where a material havi 
hot strength than pur 


Breat 
desirable. 
Production and properti, 
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these alloys are described by y 

Davis, of the Admiralty Servic, 
Electronics Laboratory, and (. p De 
Densem and J. H. Rendall, of ¢), : 


British National Physical Labo; 

atory, in an article in the Febry. 
ary issue of The Journal of th, 
Institute of Metals (British). Ff, 

exceptionally heavy duty, the 40: 

tungsten alloy offers outstanding 
advantages because it can be 
shaped in the annealed conditioy 
and age hardened in the 1300 
1750 F range, a range that co. 
incides closely with the operating 
range of oxide coated cathodes 
Most requirements, however, ca’ 
be met by alloys containing les: 
than 30% tungsten, and these al. 
loys can be fabricated more read- 
ily than the age hardenable mate 
rials. 

The alloys may be useful in 
other vacuum tube applications 
where their high strengths and 
high electrical resistivities, com- 
bined with nonmagnetic proper 
ties, make them a valuable addi 
tion to the limited number oi 
alloys available. 


Borides Resistant 
to Liquid Metals 


Transition metal borides were 
developed in the search for mate- 
rials for service at high tempera- 
tures in aircraft power plants. 
However, some of these borides 
are useful in more conventional 
applications. Their usefulness 1s 
based on their corrosion resis 
tance, their high temperature sta- 
bility in high vacuum and thelr 
abrasion resistance at elevated 
temperatures. 

In an article in the April issue 
of Powder Metallurgy Bulletin, 
Arnold Blum and William Ivanick, 
of the Borolite Corp., discuss the 
resistance of two of these borides 
to liquid metals. Zirconium bor- 


































America’s largest winery has specified stainless steel in 
new equipment, as a regular policy to replace old and 
obsolete installations known to be sources of metal pick-up. 
This user, The Roma Wine Company, finds prevention 
far better than the cure. And less costly, too! 


te : Resist Corrosion 


Chromium-nickel stainless steels resist attack by chemi- 
In cals and atmospheres over wide ranges of concentrations, 
” pressures and temperatures. 


al Prevents Contamination 

" The inherently hard, smooth surfaces of these austenitic 
chromium-nickel steels make poor harbors for bacteria or 
other contaminants. 


Easy to Clean 


Also, users find stainless steel equipment easy to clean and 
to keep hygienically clean as well as attractive in appear- 
ance. 

New Stainless Steel Booklet Available 


Write for a copy of “Stainless Steel in Product Design.” 
Yours for the asking .. . it tells where and how to use 
stainless, how to design for lower cost, and other ways to 
give your products an edge on competition. Write for 
it now. 


—=- Wwe =~ 


Roma Wine Company, a division of Schenley Industries, Inc., makes 
grape juice concentrate at the rate of 600 gallons per hour in the vacuum 
pans (above) of chromium-nickel stainless steel. Typical of other stainless 
equipment used for safeguarding purity of Roma products are pasteurizers, 
heat exchangers, centrifugal pumps, agitator tanks and wine coolers. All of 
austenitic chromium-nickel stainless steel. 


iXCo 


i f 


THE INTERNATIONAL NICKEL COMPANY, INC. 82.40..'8% 
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for prompt service and delivery on 
INDUSTRIAL WIRE CLOTH 


with mesh opening 


from this 


===-------} 


to this 


a BE ok RT DR: Ue MR Ry 


in 9 weaves 

in any metal or alloy 
in bulk or 
fabricated parts 


The Cambridge 


Wire Cloth Co. 
Dept. A * Cambridge 8, Md. 


METAL PECIA 
. t MA E 7 .¥ 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


LET US FILL your next 
order for wire cloth in any 
mesh or weave. Call your 
Cambridge Field Engineer— 
he’s listed under “Wire 
Cloth” in your classified 
telephone book. OR, 
WRITE DIRECT for 
FREE 80-PAGE CATA- 
LOG and stock list giving 
full range of wire cloth 
available. Describes fabri- 
cation facilities and gives 
useful metallurgical data. 


For more information, turn to Reader Service Card, Circle No. 411 
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ide is not attacked by m 
minum, tin, copper and 
is only slightly attacked 
low zine brasses. In tne rm of 


protect ion tubes, zirconiu boride 


has shown good resistance to 
liquid manganese, cobalt and as 
Chromium borides bonded either 
with the transition metals or with 
iron alloys can be used as a coat. 
ing to improve the resistance of 
hase metals (not specified) 
attack by molten metals. 


New Insulations 
for Magnet Wire 


Two new developments in mag. 
net wire insulation hold consider. 
able promise for improving the 
performance and life of electrical 
equipment operating in high tem- 
perature environments. Data on 
these insulation systems, one an 
epoxide-polyester enamel and the 
other a Dacron-fiberglass sleeving, 
were presented by Earl L. Smith, 
Ralph Hall and R. N. McKnight, 
of Phelps Dodge Copper Products 
Corp., at a meeting of the Ameri- 
can Institute of Electrical Engi- 
neers in April at Fort Wayne, 
Ind. 

Epoxide-polyester enamel 

Many formulations of epoxide 
resins have been suggested as 
coatings for magnet wire. Pro- 
prietary formulations that utilize 
a dibasic acid as the curing cata- 
lyst have been offered by various 
American, British and European 
firms. However, these varnishes 
have not gained general accep- 
tance because of poor can stabil- 
ity, low solvent resistance and 
cut through, and a tendency to 
“dry craze.” 

An acceptable enamel for insu- 
lated magnet wire must possess 
the following characteristics: 


1. It must be extremely stable 
and be capable of withstanding 
continued circulation, filtration 
and exposure to air. 

2. Enamel batches must be 
reproducible and have the same 
viscosity, cure characteristics and 








11 Die Cast 
Parts in 
Smith-Coronas 


New Electric! 


Smith-Corona calls their newest Electric Typewriter ‘the advantages of die casting: thin wall sections of great 
fastest in the world.’’ Other features they list as exclu- strength and rigidity, and parts produced to such close 
sive are ‘a cushioning action that eliminates all jar at tolerances that often no machining is necessary. We 
the end of each keystroke"; ‘‘complete keyboard control, have 162,000 square feet of the most modern equip- 
and a revolutionary new keyboard slope."’ Their aim is ment for making dies and for die casting aluminum 
to make this machine the easiest to use of all electric and zinc. 


typewriters. It will pay you to bring your product specifications to 


Also interesting to note is Smith-Corona’s increasing us. We may show you, as we showed Smith-Corona, the 
reliance on die casting. With the urgent need in the way to important cost reductions and improved products. 
electric machine for intricate parts of great strength, 
rigidity, and high precision . . . the model shown here 
has no less than 11 die cast parts! These include top 
plate, keyboard guard, pulleys, pinion gear, and type 
bar segment mounting — all highly complex castings. 


The more complex and manifold your production 
problems, the more natural — and profitable — it is to 


call upon Mt. Vernon. For as manufacturers in many 2 T- ff ra pea hod re] Be 


fields have discovered, Mt. Vernon has the most com- 
plete die casting service — comprising coordinated de- DIE CASTING CORP. 
signing, die-making, casting, and machining, all under STAMFORD, CONNECTICUT 
one roof. We give you to the highest degree all the 


SALES Mr. Jerome J. Theobold Mr. Anker Anderson Mr. David King 
REPRESENTATIVES 9 East Genesee St., Skaneateles, N. Y. Cascade Road, Stamford, Connecticut 230 Grant Boulevard, Syracuse, N. Y. 


Mr. Grant Eller Mr. Arthur Diamond, Tools Incorporated Mr. William Savers Mr. George E. Hahl 
6 Eos) 194th St., Cleveland, Ohio 86 Bethlehem Pike, Philadelphia, Pa. 101 Briarcliff Road, Rochester, N. Y. 39 South Munn Ave., East Orange, N. J. 


. For more information. turn to Reader Service Card, Circle No. 550 
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Art Drapery Studios rate repeated curtain calls 








flow properties. 

3. The enamel must be guitay) 
for application to a com. 
range of wire sizes, Nos ; 
through 44 AWG. 

4. The enamel films must }, 
chemically compatible with 4, 
many types of materials, ya, 
nishes and compounds with whjq 
the wire may come into contac 
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5. Since many motor failyre 
are due to short circuits resultin, 
from exposure of the wire ename 
to heat and pressure, the ename| 
must have a high cut throug) 
temperature. 


6. The enamel must have goo; 
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wy | 
g aging properties at high temper, 
i ze tures. 
+3 & y : fs After intensive study of variou; 
aE RI 4 : r SS eed : epoxide varnishes, one formul:. 
or j iP / tion appears to offer the most 
CASE STUDY NO. 101 promise. Called Thermaleze, thi: 


coating is made up of an epoxide 

in, heat istant pol} 
HOW EXTRUSIONEERING® _  vesis anda curing agent. The vw 
nish is stable indefinitely and 


idl li m- 
CUT TRACK COoOsTs 50% | cures. rapidly at enameling ten 


I 
| 
i 
( 
1 


peratures. 
Compared to other available in- 
Art Drapery Studios, 2739 N. Racine Ave., Chicagoland sulating films, the epoxide-polyes- 
designers and installers of stage curtains and gymnasium ter film possesses better flexibilit; 


dividers, had a track problem—and tracks are an im- 
portant part of any job they do. Over-all costs were high 
because of drilling, assembling, splicing, and installation 
operations. 


life, greater retention of dielectric 
strength upon aging at high tem- 
peratures, as well as a substan- 
tially higher cut through tempera- 
THE PROBLEM AND SOLUTION ture. The excellent chemical com- 
Could Precision Extrusions, Inc. design a one-piece ex- patibility of the epoxide-polyester 
truded aluminum track that would solve these problems? | film, stemming from its epoxide 
As illustrated, PE engineered a track that eliminates drill- | base, enables it to be used with 
ing, assembling, and splicing operations; simplifies instal- | most waralaled ard insulation 
lation; makes it easy to curve the track right on the job. terial hether they be phe- 
In addition, both material and labor costs are cut 50%. | OALETIOSA, : Waser: ey 

|  nolic, epoxide, polyester, silicone 


* WHAT IS EXTRUSIONEERING? | or cellulosic in nature. This 
“Extrusioneering” is a PE plus service designed to assist | mutual compatibility with many 
you in developing new ideas to solve specific problems, to materials enables Thermaleze to 


cut manufacturing costs, and to improve product quality. replace conventional Class A film- 


Most likely your need is far removed from curtain tracks; insulated magnet wire in existing 
but why not call in a PE engineer and let him work with you designs where a greater safety 
towards a solution to your problem—whatever it is. There factor is desired. 

is no obligation. 








Dacron-glass insulation 

Continuous filament fiberglass 

insulation, impregnated with an 
PRECISION EXTRUSIONS, INC. | appropriate varnish, has been 
727 E.GREEN AVENUE BENSENVILLE, ILLINOIS | used for a number of years a 
PHONE: BENSENVILLE 98 @ CHICAGO TUxedo 9-1701 Class B and Class H temperatures. 
Ideally, fiberglass provides a pos! 
tive inorganic spacer betwee? 
turns. Even when extensive ther 
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NEARLY 50% of all the zinc consumed annually in the 
United States — around 400,000 tons — is used in galvanizing, 
ie., protective zinc Coating on iron or steel. This is ample 
evidence of the metal’s firmly established position as indus- 
try’s most effective and economical “sacrificial” weapon in 
its unceasing combat with rust. The electrochemical reac- 
tion between iron and zinc in galvanizing is precisely the 
same as that which takes place in the relatively new and 
prowing use of zinc for cathodic protection of pipe lines and 
other underground iron and steel structures. The sole differ- 
ence between the two methods being that in cathodic pro- 
tection the zinc, in the form of anodes, is buried adjacent to 
a pipe line and connected by a conductor, while in galvan- 
izing the zinc is bonded to iron or steel. In either form, zinc 
“protects” — as has been attested to by those progressive com- 
panies who have used zinc anodes for this purpose. For 
example in the northwest, a utility company reports: 
“The most interesting installation was made in 1942 on four inch 
bare pipe located in the seepage from an irrigation ditch that 
circled the brow of a bill in such a manner that the pipeline trench 
intersecting the irrigation ditch was kept moist throughout the 
season. Approximately seven bundred feet of this four inch line 
had been reblaced twice. In the spring of 1942 leakage developed 
and when the pipe was uncovered it was found to be in bad con- 
dition. Pending replacement, repairs were made and seventeen zinc 
anodes were installed with series-parallel connections, In the press 
of other work, this replacement job was put aside and in 1943 it 
was found that no further leaks had developed. In 1948 the replace- 
ment bad still not been made and we were getting a good poten- 
tial-to-ground and plenty of protective current. The last test made 
in the spring of 1950 shows a slight increase in the potential-to- 
ground and the pipe bas not been replaced nor have we felt it 
even necessary to uncover it for visual inspection,” 


The graph at right provides additional evidence from the 
State of Texas. Here are two examples, under widely dissimi- 
lar conditions, where zinc has proved itself as a highly eff- 
cient cathodic protector for underground pipe lines. This is 
not surprising in view of the long-recognized superiority of 
the meta! in the field of galvanizing. 


52 PAGES OF NEW DATA 


CTION WITH ZINC ANODE 


ST. JOSEPH LEAD COMPANY 


250 PARK AVENUE, NEW YORK CITY 17 


et ATHODIC PROTE 


BUNKER HILL 99.99+% ZINC-ST. JOE High Grade ZINC 


CUMULATIVE CORROSION LEAKS 
ON STEEL MAINS IN THE BUSI- 
NESS SECTION OF HOUSTON 
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EFFECT OF ZINC ANODE PRO. zinc anodes was completed in early 
TECTION ON OLD LINES. Most 1944. Curve shows cumulative leak 
of the United Gas Corp.'s welded- record of these mains. Only 5 cor- 
steel-gas distribution mains, coated rosion leaks occurred in the 6 years 
with hot asphalt and asbestos wrap- since cathodic protection was ap- 
per, were installed before 1930. plied, comparing with 142 during 
Cathodic protection of mains with 1932-1944, 
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HEVIEDURY, 
Shaker 
Hearth 


FURNACES 
















Save Time... 









Money... Material! 


This furnace used 
to Carburize, Dry 
Cyanide or Bright 
Harden these parts. 


Check these operations: 






@ Hardening small lock spring formerly took 
two days, now only 75 minutes. Rejects were 30%, 
now less than 1%. 






























@ $12,000 saved the first year at a large electric applicance 
manufacturer; almost three times the original cost of the furnace. 






@ Cleaning and pickling eliminated because of “Bright” case 
hardening at a business machine manufacturer. 


@ Heat treating costs cut in half at a chain manufacturer due to 
the ease of operation. 


@ Stainless steel springs ‘Bright’ hardened without distortion 
because the parts are individually heated in a protective atmos- 
phere and then are dropped directly into the oil quench. 


Learn more about this modern production tool and the way it can 
help you. Write for Bulletin HD 850. 


HEV! 







DUTY ELECTRIC COMPANY 


—au MILWAUKEE 1, WISCONSIN 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 











For more information, turn to Reader Service Card, Circle No. 420 
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mal breakdown of th: 
occurs, direct shorts ar 
cally impossible at th 
to-turn voltages normally ene, 
tered. However, because of Door 
adhesion of fiberglass to the er, 
ductor and its poor abrasion y. 
sistance and flexibility, the prob. 
lem of breaks in the organie gla. 
spacer is serious. Basically, fiber. 
glass is not a flexible insulatio, 
when stretched or bent it loses 
adhesion and has a tendency 1 
fray and break. The poor winding 
characteristics of glass wire hay 
also limited its application. Usy. 
ally, the wire is first served with 
one or more layers of continuoy; 
filament fiberglass yarn, followed 
by impregnation with a varnish 
These tightly packed fibers do no} 
allow sufficient impregnation of 
the varnish and prevent the for. 
mation of a good bond. 

Recently, however, it has been 
found that by serving a combina- 
tion yarn of Dacron-and fiberglass 
on the wire and subsequently fus- 
ing the Dacron portion, it is pos- 
sible to obtain a remakably ai- 
herent, flexible, abrasion resistant 
and thermally stable insulation. 
Known as Daglas, the insulation 
is formed by plying together fiber- 
glass and Dacron yarns. The com- 
posite yarn, containing from 30 
to 45% Dacron, retains the posi- 
tive inorganic spacing afforded by 
the fiberglass and provides the 
physical properties to withstand 
winding stresses. 

Daglas wire has approximately 
eight to ten times the abrasion 
resistance of conventional glass 
wire. Also, adhesion to the con- 
ductor is not lost when the wire 
is stretched to its breaking point. 
Conventional wire generally loses 
adhesion after only a few percent 
elongation. 

Dacron, which is a condensation 
polymer of terephthalic acid and 
ethylene glycol, has excellent ther- 
mal stability. At temperatures up 
to 392 F it does not carbonize or 
powder. Normally, its use at ele 
vated temperatures has been limit- 
ed because of plastic flow. How- 
ever, since fiberglass is the domi- 
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veR tried to burn a cube of 
sugar? It can't be done, you 
know—unless you use a cat- 
alyst... in this case cigarette ashes. 
Dust the cube with ashes, apply a 
match and presto—you have a junior 
inferno. 

Of course, you're not vitally inter- 
ested in burning cubes of sugar— 
aside from amazing your non-tech- 
nical friends. We mention this little 
experiment to focus attention on the 
use of rare earths as catalysts. 

Cerium and cerium oxide are be- 
ing used for this purpose in several 
industries. And it is highly probable 
that among the other rare earths, 
you will find some that have impor- 
tant commercial possibilities in your 
operations. 

Interest in the rare earths as cat- 
alysts is gaining momentum. Al- 
though we, at Lindsay, do not make 
catalysts ourselves, we do supply 
rare earth materials for this use. 
Here are some of the operations 
where rare earths may have a place 
inyour industry. Ammonia Synthesis 
and Oxidation, Combustion and 
Oxidation, Dehydration, Dehydro- 
genation and Hydrogenation, 
Fischer-Tropsch Reaction, Haloge- 
nation, Methanol Synthesis, Poly- 
merization, Crude Oil Cracking, 
Paint Driers. 

If any of these processes play a 
part in your plant operations, you 
may find it richly rewarding to 


RARE EARTHS AS CATALYSTS 


An application which offers intriguing possibilities 


a report by LINDSAY 


investigate rare earths as catalysts. 

This is only one of the many, many 
applications of these unique metals. 
Here at Lindsay, we have been refin- 
ing and developing rare earths for 
over 50 years and almost every day 
we hear of new uses for them. Sci- 
entists in more and more industries 
are turning to the rare earths in their 
search for ways to improve their 
products and processes. 

Take Lindsay's cerium oxide, for 
example. It has revolutionized glass 
polishing practices and is also used 
in colorizing and decolorizing glass. 


Lindsay's rare earth chloride (a 





natural mixture of the chlorides of 
cerium, lanthanum, neodymium and 
praseodymium and some other rare 
earths) is used extensively in the tex- 
tile industry, the metal industry and 
in the manufacture of paint and ink. 

You'd be surprised at the diverse 
uses of rare earths in today’s indus- 
trial technology. It seems as if every 
time you turn around, some re- 
searcher has found a new and prac- 
tical application for one or more of 
these amazing metals. That’s why 
we would like to suggest that you 
look at the rare earths with an eye 
toward their use as catalysts in your 
operations. 

Some technical people have 
tended to overlook the rare earths, 
believing them to be unavailable in 
commercial quantities. This is not 
true. Lindsay is engaged in large 
scale production of cerium, rare 
earth and thorium chemicals, and 
offers them for prompt shipment in 
quantities from a gram to a carload. 

To aid you, the accumulated data 
and the advice of Lindsay’s tech- 
nical staff is at your service. Your 
inquiry is invited. 





ADDRESS INQUIRIES TO: LINDSAY (HEMICAL (OMPANY 


276 ANN STREET, WEST CHICAGO, ILL. 


. For more information, turn to Reader Service Card, Circle No. 366 
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Photo courtesy Nutone, Inc., Cincinnati 


Engineers Develop 
New Use for Rubber 


Rubber, normally used to reduce vibration, 
now can be made fo increase vibration 


Here rubber grommets serve as 
mountings for the tone bars in 
Nutone Door Chimes. To obtain 
maximum tone quality and reso- 
nance required of these musical 
chimes, the grommets must vi- 
brate compatibly with the tone 
bars ...a truly unusual assign- 
ment for rubber. 

Only by skillful compounding 
can rubber be diverted from its 
normal dampening characteristic 
and be given this vibrant quali- 
ty. The slightest deadening ef- 
fect would destroy the rich tones 
and kill the tone hang. 

The successful development of 
this lively, age-resistant rubber 


stock typifies the complete engi- 
neering and laboratory—as well 
as manufacturing—skill avail- 
able at Continental. Whenever 
you need “engineered rubber 
parts” — molded or extruded, 
natural or synthetic—call Con- 
tinental, Specialists since 1903. 
Engineering catalog. 

In addition to custom-made 
parts, Continental offers an ex- 
tensive line of standard grom- 
mets, bushings, bumpers, rings 
and extruded shapes. Hundreds 
of these are shown in the No. 100 
Engineering Catalog. Send for a 
copy or refer to it in Sweet’s 
Catalog for Product Designers. 
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CONTINENTAL RUBBER WORKS - 
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nant spacing materia 
Daglas insulation, son last 
flow of the Dacron bon: 
is permissible. 

Test results indicate that | 


thermal properties of a 
fiberglass insulation are at leas 
equivalent to those of fiberglay 
insulation containing an organic 
silicone varnish surface coat 9 
impregnant. When covered wit, 
a modified silicone varnish, wir, 
insulated with Daglas will pe. 
form as well as fiberglass-ingy. 
lated wire at the Class H _hottes 
spot temperature of 356 F. 

Typical applications for Daglas 
wire include mill motor arma. 
tures, torroidal windings, traction 
motors, and aircraft generato; 
stators and alternator armatures 
In all applications the Daglas wire 
has proved quite successful as ; 
direct replacement for fiberglass. 
insulated wire in long-life equip- 
ment operating at normal tem. 
peratures and in short-life equip. 
ment operating at -high tempera- 
tures. 


Plaster Molds for 
Magnesium Castings 


Closer tolerances, smoother sur- 
faces and reduced costs have been 
achieved by using plaster molds 
instead of sand to produce magne- 
sium castings. In a paper pre 


sented at the annual meeting 6 Tal 
The Magnesium Assn. last fall, 7M 
E. J. Willis, of the Aluminum Co. ho' 
of America, concludes that plaster as 


molds will continue to find applica- 

tion where normal sand castings 

can never hope to compete. 
From an economic standpoint, ch 

plaster mold castings are consider- 

ably more expensive than green 

sand and should be used only 

where the specific advantages of \ 


Ne 
the 


the plaster process are important. 
These advantages include the 
ability to produce detailed letter- 
ing or markings on castings, local 
smoothness for air or oil flow, and 
close dimensional tolerances to re- 
duce machining or hand finishing. 

Surface finishes on magnesium 






For cost-saving control of... 
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Take a closer look at the above section of Carpenter 
7Mo Stainless Pipe welded to a Type 316 fitting. See 
how stress corrosion cracking has ruined the fitting, just 
as it has destroyed the piece of stainless pipe at right. 


Note how the cracks in the fitting stop abruptly when 
they reach the 7Mo pipe. And this pipe has already 
outlasted three such fittings. The photomicrograph 
shows the unmistakable proof. 





Write for this 
Carpenter 7Mo 
Technical Bulletin. 
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farpenter 7 Mo Stainless Tubing & Pipe 


If you have conditions where chlorides, caustic or 
sulphite solutions are present, Carpenter 7Mo’s excel- 
lent resistance to general corrosion, pitting and stress 
corrosion cracking may prove to be a real cost-saver. 
Let’s discuss your particular application now. 


The Carpenter Steel Company 
Alloy Tube Division, Union, N. J. 
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Stainless Tubing & Pipe 








» For more information, turn to Reader Service Card, Circle No. 546 
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Metal Powder Problem? 
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v Meet 
Metal Hydrides 
(® 


Pioneer Producers of 
Powdered Metals and Alloys... 
Metal Hydrides and Cermets. 





Serving American Industry since 1937, Metal Hy- 


drides continues to pioneer in the production of 
new and unusual metal alloys in powder form. 
Through research and production experimentation, 
Metal Hydrides has developed a method for the manu- 
facture of metal and alloy powders with unique phys- 
ical properties ... for a broad range of applications. 


If you are concerned with a metal powder problem, 
consider this your invitation to meet Metal Hydrides. 
Your letter, wire or phone call will bring all the 
information required to really get acquainted. 


a Metal Hydrides 


INCORPORATED 


84 CONGRESS ST., BEVERLY, MASSACHUSETTS 


CHROMIUM * COBALT * COLUMBIUM « NICKEL * MAGNESIUM 
TANTALUM * TITANIUM * ZICONIUM 


For more information, turn to Reader Service Card, Circle No. 476 
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sand Castings vary hs 
and 800 microin 


finishing techniques ar 
When plaster is used as he n 
material, surface finishes in th 
neighborhood of 100 mi roin. ain 
common, and finishes as low ag 5 
or 60 microin. have been found 
In some areas on the castings, 
So far, there is no apparent 
size or weight limitation imposed 
when using plaster molds. Cag. 
ings weighing from 1 oz to 100 Ih 
have been produced with dime. 
sions from 1 in. to over 8 tt, 
There is every indication that the 
plaster technique can be used for 
even larger castings. 


Present Uses 
of Teflon Plastic 


The first mechanical use of 
Tefion in an automobile is in a 
wrap-around bushing in the clutch 
lever assembly in the 1955 and 
1956 Mercury. The Teflon-coated 
glass fabric bushing replaces 4 
bronze bushing which was lubri- 
cated through a grease fitting. 
Principal difficulties with the pre- 
vious design were: i) the bushing 
was near the exhaust pipe, where 
heat could destroy the lubricant, 
and 2) the grease fitting was prac- 
tically inaccessible. The Teflon- 
glass bushing eliminated these 
problems, since Teflon requires no 
lubricant and will withstand the 
temperatures encountered. 
Bearing performance 

As to service life of the bear- 
ing, Dr. W. B. Happoldt of Du 
Pont, writing in Du Pont Mago- 
zine, quotes a report by Ford 
which states that the bushing 
successfully completed a 300,000- 
cycle life test, the equivalent of 
ten years of operation. During the 
tests, the bushings were exposed 
to water, dust and oil. According 
to Ford, bronze bushings under 
the same conditions would be worn 
to such an extent that they would 
be noisy in operation. 

The properties of Teflon ‘hat 
Dr. Happoldt feels are important 
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Basic shapes from Angles to Zees, and specialized shapes 
for architectural trim and truck bodies are available from 
stock in the principal corrosion resistant alloys. Many an 
odd or unusual shape is a stock item, too, since more and 
more companies have redesigned their small parts to capi- 
talize on the savings in machining afforded by using pre- 
formed shapes. 


Shot? We specialize in that, too—stocking foundry alloys, 
and making shipments in quantities from handfuls to car- 
loads in Nickel, Silico-Manganese, Iron Foundry Inoculants, 
Vanadium, Chromium, Silicon, Titanium, Manganese for 
foundry corrosion resistant alloying purposes. 





Whether it be shapes, shot, or anything else, selecting the 
one right kind of material in the corrosion resistant field 
is important. Recognizing this we're ready to advise you, 
since we stock all the principal alloys, we can and do give 


unbiased opinion. 


So, when you need anything in the corrosion resistant line, 
think of Whitehead. Seven conveniently located warehouses 
with more than 20,000 items to choose from — products of 
such leading producers as Alcoa, Inco, Anaconda, Van- 
coram, and many others. You'll find it will pay to Call 
WHITEHEAD first. 


ALUMINUM « BRASS « BRONZE ¢ CLAD METALS ¢ COPPER * MONEL ¢ NICKEL ¢ INCONEL «© PRIMARY NICKEL 


& FERRO ALLOYS « PLASTICS © STAINLESS STEEL 


281 Albany Street * Cambridge 39, Mass. 
Telephone TRowbridge 6-4680 
Other Offices and Warehouses: 
PHILADELPHIA * BUFFALO * HARRISON, N. J. 
NEW YORK ° SYRACUSE ° BALTIMORE 


For more information, turn to Reader Service Card, Circle No. 548 
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The facts about 
COLD HEADING 


SEND FOR THIS BOOKLET TODAY! 
Every metalworking man—engineer, buyer, 
executive—should read this new booklet 
presenting many up-to-date facts about the 
feudiliy of Cold Heading Wire. It con- 
tains illustrations, diagrams, and technical 
facts useful to anyone in the modern, wire 
fastener industry. See how the most compli- 
cated and intricate parts can be cold head- 
ed. Mail coupon today for your free copy! 


— em) Keystone Steel & Wire Company 
Keyerone She ee Peoria 7, Iinois 















—— ee oe eee eee eee eee ee ee 
KEYSTONE STEEL & WIRE COMPANY, PEORIA, ILLINOIS 


Please send me the new booklet on Cold Heading Wire. 


NAME TITLE 





COMPANY 





STREET 





CITY STATE 


KEYSTONE WIRE for Industry 


For more information, turn to Reader Service Card, Circle No. 533 
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to its mechanical and ¢c! 

are its: 620 F melting 
highest of any of the ¢ 

tics; excellent toughn: 
peratures as low as 10) 
inertness to solvent and 
all corrosive chemicals: low | 
absorption; and low coefficijen: 
friction. 

Applications 

How are these properties put { 
work by industry? A list o! 
rent applications includes: 

1. Gaskets—Inert to chemic 
attack and corrosion, Teflon jp. 
sures reliable, safe operation and 
low maintenance. Unless mechayj. 
cally damaged, gaskets can be ey. 
pected to outlast the equipment. 

2. Valve and pump packings— 
Made of Teflon, they resist cheni- 
cals and high temperature and 
do not contaminate the process 
streams. 

3. Shaft seals—Seals have been 
used on shafts turning at speeds 
as high as 3600 rpm. 

4. Diaphragms—Since there is 
no plasticizer in Teflon, dia- 
phragms do not become brittle in 
service. They are flexible and re- 
sistant to acids, alkalies and 
oxidizing agents. 

5. Pump impellers—Operating 
continuously at —140 to 212 I, 
impellers are not damaged by hard 
particles in the process stream 
Such particles embed themselves 
in the plastic. 

6. Valve liners—Here the low 
coefficient of friction is important. 
Plug cock valves have to be pulled 
tight to hold high pressures, 1!- 
creasing the torque needed to open 
the valve. With Teflon liners, 
plugs can be turned easily. 

7. Bearings—Both sleeve and 
saddle type bearings depend 0 
Tefion’s low friction coefficient for 
a bearing that never has to be 
oiled. Two other types of bearings 
depend on the plastic’s ability ‘ 
transmit a thin coating of itself 
to a metal. One is a ball type ™ 
which every other metal ball has 
been replaced by a ball of Teflon. 
Enough of the polymer transfers 
to the races to lubricate the metal 
balls, increasing service life. Th!s 
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CLAD STEEL HOUSE FOR THE PEACEFUL 


led @ In the reactor shell of the first peacetime atomic 

- power plant, the controlled fury of the fissioned atom will 
- soon go to work—behind walls of Lukens stainless-clad 
steel. Involved in this huge project at Shippingport, Pa., 


are construction techniques without precedent which 
draw heavily on the equipment builder's vast fund of : 
engineering skill and knowledge. | 


be From Lukens, such builders get the kind of cooperation 
gs they like: specialized service as well as specialty 

to steel plate. In clad steels, for example, they have a 

elf selection of 16 cladding and 11 backing metals— 

in the widest range of types and sizes available. There's 

as full information on clad steels in Bulletin 817. Write 

mn. Manager, Marketing Service, 850 Lukens Building. 





LUKENS STEEL COMPANY, COATESVILLE, PA. 


World’s Leading Producer of Specialty Carbon, Alloy, Armor & Clad 
Steel Plate « Heads « Plate Shapes « For Qualified Equipment Builders 


For more information, turn to Reader Service Card, Circle No. 401 
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NOW... 


IS THE TIME TO CALL 


Pinvlar Rivet 











.-- about fasteners 
Togs 


Ask Tubutar Rivet for help with your fastening 
problems during the design stage. This is when the 
right rivet in the right location, and the right assembly method 
can be recommended. It will save your time, keep fastening 
costs and production time down, insure fast delivery. 


You may profit by Tubular’s experience in 
answering requirements such as hard-to-reach 
fastener locations. . . close spacing . . . variable 
production rates to match changing conditions... 
special purpose fasteners. Tubular rivets of all types — 
single or Multi-Head, manual or automatic machines to 
set them — competent engineering counsel . . . all add 
up to a better fastening method for you. 
Send prints or sample assembly to Tubular today. 











ubular Rivef 
Stud Company 
WOLLASTON (QUINCY) 70, MASS. 
BRANCH OFFICES: BUFFALO ° CHICAGO . DALLAS . DETROIT 
INDIANAPOLIS . LOS ANGELES . NASHVILLE . NEW YORK CITY 


PHILADELPHIA ° ST. LOUIS . SAN FRANCISCO e SEATTLE 
See your local classified directory for phone numbers. 


For more information, turn to Reeder Service Card, Circle No. 516 
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same increased sery life 
achieved in unlubricated pho: 
PHENO! 
sleeve bearings when 


Striy 










solid Teflon is embed 1 acy 


the bearing face so that the nll 
ting shaft can coat itself with 
Teflon. 

8. O-, back-up and Scraper 
rings—These parts are made of 
Teflon primarily because of ty 
plastic’s excellent resistance 4 
heat and to the solvent action g 
the newer hydraulic fluids, 


Nickel Alloys Upgraded 
by Vacuum Melting 


Vacuum melting can produce; 
cleaner metal than can be pr. 
duced by air melting, and com. 
position can be more closely con. 
trolled. In a paper delivered at 
the annual meeting of the Ameri- 
can Society of Mechanical Engi. 
neers in Nov 1955, F. N. Daman 
and J. S. Huntington, of Utica 
Drop Forge & Tool Corp., attrib 
ute the improvement in cleanii- 
ness to the removal of dissolved 
gases, to the reduction of oxides, 
nitrides and sulfides, and to the 
evaporation of volatile impurities. 
Better control of composition is 
attained by eliminating losses of 
critical elements that would oth- 
erwise occur by reaction with 
gases. 

Such control over impurities 
and alloy content is pointless in 
alloys having wide composition 
limits or in which susceptibility 
to impurities is not a factor. 
There are, however, numerous 4p- 
plications where composition and 
cleanliness are extremely impor- 
tant and air melting does not give 
the consistent results required. 
This is the field where vacuum 
melting can be most useful. 

As an example of the improve- 
ment that can be obtained by vac 
uum melting, the authors pointed 
to what had been achieved with 
Waspaloy, a nickel base alloy con- 
taining 18 to 21 chromium, 12 to 
15 cobalt, 3.5 to 5 molybdenum, 
2.75 to 3.25 titanium and 1 to 
1.5% aluminum. This alloy was 
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| ANNOUNCES THE 
life jy : OPENING OF ITS NUCLEAR 
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Ne rota, Our Nuclear Products Division is specially equipped to pro- 
lf With duce precision products and to perform a variety of opera- 
tions on materials for nuclear power installations. However, 
Scrape its scope will not be limited to tubular forms. Fabrication of 
) special shapes and components other than tubing will be 
nade of included, from sheet, bar and plate. This division will work 
Of the primarily with the reactive metals, titanium, zirconium and 
nce 4 their alloys. But it will also fabricate stainless steels, some 
‘ high-nickel alloys, and rare metals having special nuclear 
applications. 
FACILITIES 
¢ Special vacuum furnaces for heat treating 
e Vacuum chamber for inert arc welding of precision parts 


ction of 





-aded to extremely close tolerances for subassemblies 
Precision machining equipment (largely for milling and 
4 turning) accurate to 1/1000 in. in 40 in. 
Completely air-conditioned shop 
duce 4 Three hydraulic presses, up to 350 tons, for hot and cold 
‘ forming sheet and plate 
Prt ¢ Vapor and alkaline degreasing facilities 

CoM. e Pickling facilities to handle reactive metals 
ly COn- © Rinsing facilities, with high purity de-ionized water for 
red at washing all pickled parts to be welded and heat treated 
A meri. e Inspection of intricate shapes, using precision gages and 

. testing equipment, and a surface plate, accurate to 25 

Engi. millionths of an inch 
amara e Special dies for straightening sheet, plate, bar and rod 
Utica ¢ Equipment for corrosion testing under high pressures 
attrib. (up to 3000 psi) and temperatures (up to 750° F.) 
leanii- SERVICES 
solved i’ We offer design engineering services in the fabrication of 
xides ce control rod channels, assembly channels, control rods, fix- r 
, the i tures, tools and other components required for various types 
ih , J of nuclear reactors, as well as fabrication of subassembly 
rities, parts, and intricate shapes. We are staffed with mechanical, 
ion is metallurgical and welding engineers to help you solve your 
es of fabrication problems. 
| oth- We can conduct pilot runs for new fabricated assemblies, 

“ith and establish production techniques for such items under 

wi strict quality control. 

. Write for more information and your free copy of Bulletin 
rities No. 200. Superior Tube Company, 2006 Germantown Ave., 
ss in Norristown, Pa. 
ition 
vility All analyses .010 in. to ¥ in. 
ctor. OD—certain analyses in light 

walls up to 24 in. OD. 
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por: 
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e name jin small tubing 
*0n- 
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ve West Coast: Pacific Tube Company * 5710 Smithway St., Los Angeles 22, Calif. * RAymond 3-133) 
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assembly brazing problems! 


Everyday . . . this leading *manufacturer PHOSON brazes over 5400 hard 
to see and reach copper joints. Even though hidden deep down in air condi- 
tioning unit assemblies, “leaker” rejections are less than 4 of 1%! 


High capillary attraction at low temperature, without flux, make United’s 
Phoson 6 perfect for such tough “in close” brazing jobs. 


Copper U-Bend Coil connections, too, are brazed best with Phoson 6 brazing 
rings making high-volume automation easy, effective and profitable. 

For all types of hand fed or automatic copper brazing, Phoson 6 has every 
desirable characteristic you want . . . high capillary attraction, lowest possi- 


ble brazing temperature, greatest resistance to vibration and lowest possible 


cost. *Name on request 


Contact your United Welding Supply Distributor or write. . . 


UNITED WIRE 


PROVIDENCE 7, RHODE 
BRASS, 





AND SUPPLY 
CORPORATION 


ISLAND 
ALUMINUM WIRE AND TUBING - 
For more information, turn to Reader Service Card, Circle No. 558 
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forged into turbine blades tha 
had to meet a stress-rupture i 
cification of greater than Pi 
life at 1500 F under a stregg a 
32,500 psi. It is difficult to meet 


this requirement consistently }, 
air melting. Some heats had 1, 
hr life under these CONditions 
but others failed in as little ,. 
20 hr. Production melting 
Waspaloy in a vacuum furnace 
increased the average life to OF 
hr, with-a minimum of 210 }, 
and a maximum of 290 hr, Dat; 
on a number of production hea; 
show that there was a threefo| 
improvement in stress-ruptur 
life. 

Similar results were obtained 
by melting other nickel base 4l. 
loys. In every case a decided in. 
provement in stress-rupture life 
and ductility was noted whe 
vacuum melted and air melted 
heats were compared. 


0} 


impact Properties 
of Boron-Treated Steel 


Boron treated steels have been 
in use for more than a decade but 
their properties are still being 
established. Recently S. J. Rosen- 
berg and J. D. Grimsley of the 
National Bureau of Standards, 
completed a comprehensive inves- 
tigation of the effect of boron on 
impact properties. Their results 
were reported in the March issue 
of The Journal of the Iron and 
Steel Institute (British). 

Twenty-one stéels from the 
same open hearth heat with 4 
base composition of 0.43 carbon, 
1.60% manganese were treated 
with boron, added by means of 
seven different intensifiers. In- 
pact properties were determined 
over the range -140 to 140 F 
after tempering at various telm- 
peratures. 

Boron improved the impact 
properties of steels tempered at 
400 F but appeared to be detri- 
mental to the impact properties 
of steels tempered in the range 
800 to 1200 F and air cooled. !x- 
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8 th: MEM tent of this detrimental effect de 
re cs pende n type of addition agent, 
40 . ® amount of boron and tempering 
ess © temperature. C onsidering its over- 
> mee all effect, it appears that boron 
tly py can be added in amounts up to 
ad Loy 0.0025% without significantly af- 
ition, ME fecting impact properties. 
tle as 
IZ 
ITNare - s 
0») ae Galvanic Corrosion 
10 iy HP of Titanium, Zirconium 
Dats 
heats Knowledge of the galvanic cor- 
eefold rosion properties of titanium and 
Pture zirconium is essential because of 
» the growing industrial importance 
ained of these metals and the probabil- 
@ al. ity that they will be used in struc- 
1 im. HP tural contact with other metals in 
> life corrosive environments. 
when = In Bureau of Mines report RI | 
elted 5201, David Schlain, C. B. Kena- 
han and Doris V. Steel discuss the 
galvanic corrosion effects result- COMPLETE DESIGN SERVICE! 
ing from coupling titanium and Nobody could expect a busy design 
zirconium with a series of dis- engineer to keep up with all properties of 
similar metals. Couples were im- all thermoplastics. That’s Gering’s job 
.e| mersed in synthetic sea water, tap —and we offer highly practical 
' water and a number of chemical advice on thermoplastics for your specific 
been reagents. application. Also ideas on possible design 
but Titanium and zirconium resist YAK modifications to cut cost or simplify assembly. 
ping galvanic attack when in contact ~ This is only part of Gering’s complete engineering and design 
sen- with certain structural metals in service—all under one roof...all under one 
the synthetic sea water, tap water, responsibility backed by Gering’s knowledge resulting 
rds, 5% ammonium sulfate solution, from over thirty years experience of producing 
ves- 544% sodium chloride solution, high quality plastics. 
on sodium hydroxide solutions and 
iin OL N hydrochloric acid. The dis COMPLETE PRODUCTION FACILITIES! 
sue similar metals involved include nies. 
and magnesium, magnesium alloy FS1, For fast service—backed 
several aluminum alloys, zinc, by rigid quality control ...come to 
the lead, tin, copper, Monel, nickel, Gering for all your thermoplastic “~~ 
a low alloy steel and stainless steel. extrusions. At your service are % 
on, In contact with an aluminum hundreds of dies... complete custom 
ted alloy in 1-N sulfuric acid with a die-making...and a wide range of 
of limited supply of air, titanium is modern extruders. Why not send us your blueprint—let 
m- subject to galvanic attack at a us bid on your next job. Find out for yourself that 
ed moderate rate. No attack occurs Gering means top quality plus dependable delivery. ..made 
F in this solution if a flow of air is possible only by one of the most complete and efficient 
m- maintained. Aluminum alloys are extrusion plants in the world! 
always anodic to zirconium in sul- 
ct furic acid solutions. Neither tita- 
at nium nor zirconium is subject to 
es concentrations up to 2-N when _ a 4 ’ 
: : Acrylic, Vinyl, Polystyrene, 
, coupled with stainless steels. Butyrate; (Tenite Il), PRODUCTS, INC. 
: (Books on next page) Ethyl Cellulose, Copolymers Monroe Street, Kenilworth, N. J, 
45? 
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HOW CHACE THERMOSTATIC 


BIMETAL ACTUATES THE 


GAS 





A Product of 
EverHot Heater Co. 
Detroit, Mich. 


Modern living calls 
for more hot water 
—more often—what 
with frequent bath- 
ing, automatic dish- 
washers, home 
laundries, etc. But 
modern living also demands safety—and the EverHot 
Deluxe Gas Automatic Water Heater, whose pilot is 
actuated by Chace Thermostatic Bimetal, provides 
economy, efficiency and safety in good measure. 





This device combines the functions of burner and pilot 
jets. The flow for the burner heat is controlled by the 
temperature of the water in the tank through the main 
gas inlet (A). The heat of the gas pilots at (B) and (C) 
causes the bimetal element (D) to flex upward, raising 
the valve (E) from the valve seat, and the valve will 
remain open as long as the pilot lights burn. Should 
the pilot light be extinguished, the element will cool 
and the bimetal element will assume its normal posi- 
tion, lowering the valve to its seat and cutting off 
the main flow of gas. 


Chace Thermostatic Bimetal is available in 28 types, in strip, coil or 
completely fabricated and assembled elements made to your specifica- 
tion. Write for new 44-page booklet, “Successful Applications of Chace 
Thermostatic Bimetal,”’ coataining interesting uses of bimetal, for- 
mulas, calculations, etc. 


W. M. CHACE CO. 


Thernostalic Bimal 


1615 BEARD AVE., DETROIT 9, MICH. 
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BOOks 
Colloquium on Fatigue. P,,,.. 
ings of International Union of 7, 
oretical and Applied Mechanics 


Stockholm, May 25-27, 1955, Spring 
er-Verlag, Berlin, Germany, 195; 
Cloth, 6% by 9 in. 339 pp, Pre, 
about $11.25. 

Of the 35 lectures included jn ¢, 
book, 18 are in English, the rest j, 
French or German. The topics jp. 
clude statistical theory of fatigy 
cumulative damage, mechanism 9 
fatigue, metallurigal aspects of f,. 
tigue, velocity of formation of f,. 
tigue cracks, fatigue at elevate 
temperatures and fatigue under cop. 
bined stress. The book is illustrate 
with photographs, graphs and dray. 
ings. 


Transactions of the American 
Society for Metals. Vol. 48, 195¢ 
American Society for Metals, Cleve. 
land 3, Ohio. 1956. Paper, 6 by 3 
in. 1061 pp. Price $10. 

This volume contains the techii- 
cal papers and educational lectures 
presented at the 37th annual con- 
vention of the ASM, held in Phila. 
delphia, Oct ’55. One of the most 
timely of these papers is “High 
Nitrogen Austenitic Chromium-Man- 
ganese Steels,” by V. F. Zackay, 
J. F. Carlson and P. L. Jackson. 


1956 SAE Handbook. Society o/ 
Automotive Engineers, Inc., New 
York 18. 1956. Cloth, 8% by 11% m. 
1172 pp. Price $20. 

The latest edition of this well 
known handbook contains 18 new 
reports and. 69 revised _ reports. 
Among the new reports are “Pre 
vention of Corrosion of Metals” and 
“Special - Purpose Alloys (Super 
alloys) .” 


The Mechanical Properties of 
Wrought Phosphor Bronze Al- 
loys. G. R. Gehn, Jr., P. Guerard 
and H. S. Freyntk. American Society 
for Testing Materials, Philadelphia 
8. 1956. Paper, 6 by 9 in. 120 pp. 
Price $3. 

This paper shows the effect of 
cold working on the mechanical 
properties of a series of eight phos- 
phor bronze alloys in the form of 
cold rolled strip. Tin content of 
these alloys varied from 0.5 t 
10%. Tensile strergth, proportional 
limit, yield strength at both 0.01 
and 0.2% offset, modulus of clas 
ticity, elongation, bending fatigue 
characteristics and Rockwell Hard- 
ness (B and 30 T values) are Tre 
ported for six different tempers of 
each material. 

(Reports on p 218) 
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Crucible 


choose 






cast 


parts 


for 
high strength ° corrosion and abrasion resistance © fine finish 


When high-hardness—even at elevated temperatures—resistance to corrosion and 
abrasion, and smooth, clean finish are important—Crucible REXALLOY® can’t 
be beat. It’s a chromium-tungsten-cobalt base nonferrous alloy. 

What’s more, REXALLOY parts can be produced to close tolerances, in 
almost any shape, by either investment, sand, or the new shell-mold casting 
process. Finishing operations are practically eliminated—costs substantially 
reduced. 

Check on the advantages one of the many types of REXALLOY castings 
has for your product. Your Crucible representative will give you all the facts. 
Crucible Steel Company of America, The Oliver Building, Mellon Square, 
Pittsburgh 22, Pa. 
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WTiC2 Crystal (4000X). 


crystal (4000X). This unique material is an important ingredient of Kennametal, and 
provides a combination of desirable characteristics in the steel-cutting and gall- 
resistant grades of Kennametal. 


Photomicrograph of Kennametal tungsten-titanium 


Where you can use 
KENNAMETAL* or KENTANIUM* 


Kennametal was the first hard carbide to cut steel successfully. 
Since the original composition was invented, many additional 
distinctive grades have been developed. Each offers a wealth 
of possibilities to design engineers who are searching for a metal 
that has unusual strength and high hardness, or exceptionally 
high resistance to abrasion, deflection, deformation and impact. 


A companion material, Kentanium, retains its high strength 
and exceptional resistance to oxidation and abrasion at temper- 
atures 1800°F and higher. It is one-third lighter than steel and 
much lighter than other hard carbides. It possesses extremely 
high resistance to thermal shock. 


ce 


With a combination of many desirable properties, Kenna- 
metal and Kentanium are providing unusual performance in 
diverse applications. Many of these applications and the 
properties required for each are discussed in our Booklet No. 
B-111. Perhaps it will give you the information you need to 
get your idea off the drawing board into production. Write for 
a copy. Address: KENNAMETAL INc., Latrobe, Pa. 

*Registered Trademarks 


B-5947 
INDUSTRY AND 
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REPORTs 


Gases in steel EFrrect or GASEs jy 
STEEL. J. A. Rinebolt and R H 
Raring, Naval Research Laboratory, 
Jan 1956. 23 pp, photo, graphs 
tables. Available from Office of 
Technical Services, Dept. of Com. 
merce, Wash. 25, D. C. 75¢. (Pp 
111899) 

AISI 4340 steels melted in air, jy 
vacuum and in an argon atmosphere 
were heat treated tu strength levels 
ranging from 150,000 to 290,000 pg 
and compared with respect to tensile 
properties, Charpy V-notch proper. 
ties, susceptibility to static fatigue 
failure in notch tensile test, and 
susceptibility to embrittlement from 
cathodic charging and cadmium plat. 
ing. No significant benefits were con. 
ferred by vacuum melting or by 
melting in argon. 


Electroforming copper ELrcrro 
FURMING OF COPPER FOR Hicr- 
VacuuM APPLICATIONS. L. H. La 
Forge, Jr., Stanford Univ. 28 pp, 
photos, diags. Available from Office 
of Technical Services, Dept. of Com- 
merce, Wash. 25, D. C. 75¢. (PB 
111960) 

Waveguides and similiar micro- 
wave components were formed 0.150 
in. thick on stainless steel mandrels 
in an acid copper bath at room tem- 
perature with current density of 10 
amp per sq ft. Linear-accelerator 
sections were also formed. Both 
compositions and operating variables 
given. 


Carbides, nitrides, borides IN 
VESTIGATION OF THE EFFECT OF RAW 
MATERIAL PRODUCTION VARIABLES ON 
THE PHYSICAL AND CHEMICAL PROP- 
ERTIES OF CARBIDES, NITRIDES AND 
Borives. H. Blumenthal, American 
Electro Metal Corp. June 1955, 105 
pp, photos, diags, graphs, tables. 
Available from Office of Technical 
Services, Dept. of Commerce, Wash. 
25, D. C. $2.75. (PB 111989) 





Cathodic protection Masor Fac 
TORS IN THE CATHODIC PROTECTION 
or STEEL IN Sea Water. L. J. Wal- 
dron, E. E. Nelson and M. H. Peter- 
son. Naval Research Laboratory. 
Aug 1955. 21 pp, graphs, tables. 
Available from Office of Technical 
Services, Dept. of Commerce, Wash. 
25, D. C. 75¢. (PB 111807) 
Water resistivity and polariza- 
tion are major factors influencing 
current distribution in cathodic pro 
tection. Relatively high water Te 
sistivity tends to give nonuniform 
distribution of current whereas high 
polarization produces uniform distri- 
bution. 
(more Reports on p 220) 





150 
rels 


10 
itor 
oth 
yles 


IN 

AW 
ON 
OP- 


an 
(05 
e8. 


sh. 


These EXTRA properties make 
tough forming jobs easy! 





Mill quantities available in several aluminum 
alloys and tempers; wide color range. 


UNUSUAL FORMABILITY — Hunter-Douglas coatings are specially 
compounded for high flexibility, freedom from cracking, chip- 
ping or peeling. The pre-painted strip readily roll forms, 
embosses, stamps... surface coating even stretches sufficiently 
to permit deep drawing without damage. 

GOOD EXTERIOR DURABILITY — Finishes are remarkably color- 
fast in sunlight, resistant to heat and cold and successfully pass 
500 hour, 90°, 20% salt spray test with no sign of lifting or 
blistering. 

DOUBLE COATING, with each coat baked, produces a_ hard, 


bright, and completely opaque finish with excellent adhesion 
and resistance to scratching. 


COLORS — Available in a wide range of decorative colors with 
excellent color reproduction. 


WIDTHS — Up to 8” maximum and in nominal thicknesses. 


For applications subject to severe weather exposure or excep- 
tional forming stresses, for unusual beauty without need for 
subsequent painting specify Hunter-Douglas Pre-Painted 
Aluminum Strip... costs a little more, saves a lot! 


ABR we 
—— 
Rhy - 





unter Douglas 


HAT SECTION roll formed without crack- 
ing painted surface. No scratching 
despite considerable wiping action of 
multi-diametered rolls. 


BOTTOM RAIL FOR VENETIAN BLIND. 
Unusual flexibility of finish permits roll 
forming and double lock seaming without 
breaking painted surface. 


KNEE BRACE STRUCTURAL COMPONENT 
scored for knockouts, then formed to rec- 
tangular section without lifting finish. 
Knockout plugs practically invisible in 
pre-painted material. 


STRINGER blanked from pre-painted strip. 
Paint adheres tightly to extreme edges. 
No flaking or lifting to mar finish. 
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Aluminum Corporation 


NUNTER-DOUGLAS ALUMINUM CORPORATION, DEPT. MM-8, RIVERSIDE, CALIFORNIA + TELEPHONE OVerland 3-3030 
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them...we cant 


Here are two carbon-graphite parts recently manufactured for 
use in the production of nuclear energy. What are they? We don’t 
know. We only know that these parts have gone to work some- 
where to make atomic power possible. 





Carbon-graphite may be the answer to some of your more 
difficult engineering problems. Its many unique properties often 
simplify mechanical design. To name a few: It is inert, non- 
contaminating. Self-lubricating. Heat resistant. Non-corrosive. 
It can be formed into intricate shapes and can be machined to 
close tolerances. 


If you have an engineering problem, discuss it with our engi- 
neers. Our many years and broad experience in producing car- 
bon and carbon-graphite products for industry may help you 
find the best solution. 


INCORPORATED 





Manufacturers of fine carbon-graphite products for fifty years. 
3304 48th Avenue, Long Island City 1, New York 
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R EPORTs 


Elastomers ELASTOMERIC Dp, 
POLYESTERS. F’, W. Knobloch, Wr.) 
Air Development Center. June 195; 
25 pp, graph, tables. Available from 
Office of Technical Servic. , Dept, oj 
Commerce, Wash. 25, D. C > 
(PB 111949) 

Two types of elastomers were pre. 
pared from an experimental liquid 
polymer formulation derived from , 
condensation product of mercapty. 
acetic acid and triethylene gly¢q| 
One was obtained by reaction of th, 
liquid polymer with organic and jp. 
organic peroxides, and the other }y 
reaction of terminal mercapto group; 
with unsaturated aldehydes, Bag) 
type was successfully compounde; 
and vulcanized on conventional rub. 
ber processing euipment. Behavio; 
of these vulcanizates in fuels ani 
synthetic ester base oils, and effect; 
of aging at elevated temperature 
were studied. 


for 


Fluorinated acrylic elastomer 
PoLy FBA, A FLUORINATED ACRYLIC 
ELASTOMER FOR HIGH TEMPERATURE 
SERVICE IN THE PRESENCE OF AI- 
CRAFT FUELS AND LUBRICANTS. Hor- 
ace C. Hamlin, Wright Air Develop- 
ment Center. Nov 1955. 60 pp, 
photos, graphs, tables. Available 
from Office of Technical Services, 
Dept. of Commerce, Wash. 25, D.C 
$1.50. (PR 111946) 

One of the most successful of : 
large number of fluorine-containing 
polymeric systems developed by Mir- 
nesota Mining & Mfg. Co. under an 
Air Force contract, developments, 1s 
poly 1, 1-dihvdroperfluorobntyl acryl- 
ate (poly FBA). It exhibits goo 
rubbery characteristics and excellent 
resistance to many fuels, lubricants, 
solvents, chemicals and ozone, plu: 
good stability at elevated tempera- 
tures, 


Fiuorocarbon elastomer STUD! 
AND EVALUATION OF KeEL-F ELAS- 
TOMER. R. E. Headrick, Wright At’ 
Development Center. Oct 1955. 4! 
pp, graphs, tables. Available from 
Office of Technical Services, Dept. 4! 
Commerce, Wash. 25, D. C. $1.2. 
(PB 111984) 

Optimum properties of Kel-F 
elastomer are obtained by using ber- 
zoyl peroxide as the curing agent. 
Brittle point of Kel-F elastomer 
about —50 F. Compounded Kel-F ¢!- 
astomer has excellent resistance to 
RFNA. Immersion tests indicate 
Kel-F elastomer should be useful i” 
silicate ester type fluids up to 400 F. 
Material showed satisfactory resist: 
ance to 70-80 type fuel at room 
temperature. Use of Kel-F elastome! 
in contact with fuels at higher te™ 
peratures may be possible. 

























for dependable deliveries 


m of cold roiled specialty steels 


‘ ~call CRUCIBLE 











Min- 

er an 

ody Crucible is geared to give you reliable, on-time 

good deliveries of a wide variety of cold rolled specialty 

lent steels— carbon spring, alloy strip . . . coils or cut oe Steel Company of America 
ow lengths . . . in the size, finish and temper you te gr a Mellon Square, 
plus specify. 


i'd like a copy of your 32-page booklet on cold 


And you’re sure of quality from Crucible—fine rolled ehedalty: deahs. 


finish . . . better edges . . .improved flatness. 

So, for prompt deliveries, timed to meet your 
production schedules—call Crucible. And, for 
handy reference— mail the coupon for your free 
copy of Crucible’s 32-page fact-filled book on cold 
rolled specialty steels. Crucible Steel Company 
of America, The Oliver Building, Mellon Square, 
Pittsburgh 22, Pa. 
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Crucible Steel Company of America 
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Power Steering for Jet Aircraft... 





dampens stick vibrations for 
automatic flight control 


































It used to be simply the control stick. 
Now it’s the Stick Force Transducer. 
In several advanced jets, it houses the 
impulse sensitive auto-pilot controls and 
protects them from the vibrations en- 
countered at supersonic speeds. 

x To dampen these vibrations, high 
density counterweights were designed 
into the bottom of the stick. With space 
at a minimum, Fansteel 77 Metal, 
twice as heavy as steel and 50% heavier 
than lead, was machined to form these 
vital counterweights. 

Read about this and other interest- 
ing engineering stories in Fansteel’s 
bi-monthly publication, FANSTEEL 
METALLURGY. 


Write for your free copy. 





Visit Fansteel Booths 327 and 
328, WESCON, Los Angeles 











MINNEAPOLIS- 
HONEYWELL C627 
STICK FORCE 
TRANSDUCER, 

A COMPONENT PART 
OF THE MB3 
AUTO-PILOT. INSERT 
SHOWS FANSTEEL 77 
METAL HIGH DENSITY 
COUNTERBALANCE. 






K 563A 


~ FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS, U.S.A 
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ENGINEERS 
COMPANIEe 
SOCIETIES 


Herbert C. Vacher, hea 
metallographic and X-ray diffractj, 
laboratory, National Bureay , 
Standards, has been awarded th 
Dept. of Commerce Silver Medal fp, 
Meritorious Service for his contrib, 
tions to the field of metallurgy. 
Charles R. Funk has been promota 


to manager of metallurgy and engi. 
neering, ALCO Products, Inc. 


Remus A. Lula, formerly researe), 
supervisor~ for Allegheny Ludluyy 
Steel Corp., is now associate directo 
of research—stainless steel. 


Dr. Eraldus P. Scala has been name 
chief of the materials section of Re. 
search and Advanced Development 
Div., Avco Mfg. Corp. 


Charles S. Anderson, president, Belle 
City Malleable Iron Co., was pre. 
sented the Charles H. McCrea Award 
by Malleable Founders’ Society at its 
recent annual meeting. 


Edward W. Hackney has joined Her. 
brand Div. of Bingham-Herbrand 
Corp. as manager of research and 
ee 


Arnold S. Grot is chief metallurgist 
at Sind Valves, Inc. 


A. E. Smith has been appointed chief 
project engineer in the General Eng- 
neering Dept. of Electro Metallurg 
cal Co. Promotions in the company’s 
Product and Process Development 
Dept. are: W. O. Binder, assistant 
manager, and E. R. Saunders, assis- 
tant to manager. 


Frank A. Votta, Jr., has rejoined 
Hunter Spring Co. as chief engineer. 


John E. Chard and Dr. Joseph T. 
Benedict have joined the staff of the 
Bayonne Research Lab., Interna- 
tional Nickel Co., Inc., as mechanical 
engineer and member of the Electro- 
chemical Section, respectively. 


William F. Amon, Jr., is associate 
director of research and development 
for new materials at Narmco, Inc. 


Gordon Kiddoo, vice president of Na- 
tional Research Corp., has been 
elected vice president and general 
manager of NRC Metals Corp. 


— 








Dr. Charles R. Austin, assistant to 
the president of Meehanite Metal 
Corp., died recently after a brief ill- 
ness. 

(News of Companies on p 224) 
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pre- 
.Ward 
‘is 2053 HOT PUNCH LAMINATE 
Her. G-E Textolite 2053, a phenolic paper base laminate, 
rand serves three important terminal board functions in the 
and advanced G-E general purpose fractional horsepower 
motors. As the motor nerve center it supports: (a) the 
internal and external connections; (b) the switch that 
rgist starts and runs the motor; and (c) the overload. 
Hot punched in a thickness of %”, Textolite 2053 has The Nerve Center of the 
‘at excellent strength to support these components under NN d”’ 
wn external vibrations without cracking, and necessary G-E Years Ahea FHP Motors 
ngi- stability to maintain the switching operations over long 4 
irgi- periods of time, under all operating conditions. (Life . 
ny’s test runs up to 3! million switching operations without 
nent failure. ) 
tant The superior punching properties of G-E Textolite 2053 
sis- permits close tolerance punching. Accurate hole sizes 
are maintained at minimum distances without fracturing 
the laminate. The arc resistance of the material allows 
ined close arrangement of the electrical components, mini- 
eer. mizing the possibility of carbon tracks causing motor 
| failure. 
4 . . . . 
the G-E Textolite 2053 offers many opportunities for use in 
terminal strips and boards, sockets, spacers, panels and 
na- contactors. Make sure YOU get all the important facts 
ical on G-E Textolite 2053 hot punch laminate. Advanced design General Terminal board of G-E Texto- 
ro- Electric general purpose ca- lite 2053 hot punch laminate 


Laminate is shown 
in actual size, 























































forms the nerve center of 


pacitor start fractional horse- 
the motor. 


power motor. 


When the properties have to be right... 
Specify G-E Textolite® 











General Electric Company 
Laminated and Insulating Products Department 
Section MML-86, Coshocton, Ohio 


() Please send me technical data on G-E Textolite® 2053 
hot punch laminate. 
(] Please have your representative call. 










Name 
Title 


Firm 




















Street ; A NES SATE TES. RE ee 


City 
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Specify TEFLON 
by its 


RESISTOFLEX 





Important! 


properties! 








TEFLON can provide extraordinary physical, electrical, 
and chemical properties, but these properties cannot be 


taken for granted. 


The method used to convert Teflon powder into fin- 
ished rods, sheets, and tubes greatly affects the quality 
obtained. This quality, in turn, governs the properties of 


the end product. 


So to assure performance, actually specify not only 
Teflon but also the important properties required. 


Two grades of Fluoroflex-T deliver the optimum prop- 
erties you specify for Teflon. 


(1) “Electrical grade” Fluoroflex-T is certified to con- 
form to all important electrical and physical proper- 
ties. It meets the most critical requirements. 


(2) A more economical “mechanical grade” satisfies all 
chemical and thermal needs and offers up to 50% 
greater resistance to elongation under mechanical 


loads. 


Both grades are produced under exacting quality con- 
trol standards and are stress relieved to insure that ma- 
chined parts are dimensionally stable. 


Send for data or better still tell us what specific 
properties are important for your application. 
®@ Teflon is a DuPont trademark. Fluoroflex is a Resistoflex trademark. 


CORPORATION 


Roseland, N.J. Western Plant: Burbank, Calif. 


Werehousing Distributors: Western Fibrous Glass Products, Los Angeles, Calif.; F. B. Wright 
Co., Detroit, Mich.; ‘Colonial Kolonite Co., Chicago, I\!.; Industrial Safety Supply Co., Hart- 
ford, Conn.; Lone Star Rubber Co., Houston, Tex.; Flow Products, Inc., Chicago, Ill. 


For more information, turn to Reader Service Card, Circle No. 508 
* MATERIALS & METHODS 





news of | COMPANIEs 


Metal & Thermit Corp. h: 
Glenn Co. The busines 
moved to new quarters at 702 ony 
Ave., Oakland, Calif., where it wi 
be operated as a manufacturing ar 
sidiary under the name, M & T Way, 
ing Products Corp. 
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re is oF 
nol cot 
sting. ’ 
gular in 
Radio Corp. of America has p,q), 
plans to establish an Advanced py. 
velopment Lab. in the New Englan; 
Industrial Center at Needham, May 
The plant will be utilized for aj. 
vanced developmental work on fe. 
rites. 

Sylvania Electric Products, Inc’ 
Parts Div. has revealed plans for , 
new plastics plant to be erected iy 
Warren, Pa. 


Firestune Tire & Rubber Co. has dis. 


closed an investment of approxi. [ 
mately $50,000,000 in synthetic rub- be she 
ber and petrochemical manufactur ed dc 
ing plants in Ohio, Louisiana and py 10 | 


Texas. The investment will cover pbtaine 


present and projected construction pope? 
to provide, in addition to basic 
chemicals, more than 200,000 tons of 
synthetic rubber a year. 


W. R. Grace & Co. has announced 
that the headquarters and applica- 
tions laboratories of the newly 
formed Polymer Chemicals Div. will 
be located in Clifton, N. J. 


Hewitt-Robins, Inc., will establish a 
new 100,000-sq-ft plant on ten acres 
of land in Franklin, N. J., to manv- 
facture polyurethane foam. The 
plant, scheduled to be completed 
Sep 1, will have an annual produc 
tion capacity of 2,000,000 Ib. 


Misco Fabricators, Inc., now occu 
pies larger and more modern quat- 
ters at 3564 Toledo Ave., Detroit 16, 
Mich. 


American Steel & Wire Div. of U.S. 
Steel Corp. has erected a new rod 
mill which is expected to reach its 
annual capacity rate of production 
of 450,000 tons before the end of 
the year. Known as No. 1 Rod Mill, 
it will eventually replace the yearly 
360,000-ton output of No. 2 and 4 
Rod Mills placed in operation in 
1916. 


Vanadium Corp. of America will 
build a new plant for the production 
of ferroalloys near New Alexandria, 
Ohio. 


C. H. Wheeler Mfg. Co. has at- 
nounced that the name of its weld- 
ment division has been changed from 








sSse 5 














For more information, Circle No. 520 > 
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he sharp teeth of this sewing machine 
sed dog were cast in wear-resistant al- 
oy to give longer wear than could be 
pbtained from machinable ‘material. 
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———— ELLIPTICAL CORING 
———_ RADII AND FILLETS 
—— SMOOTH SURFACES 

ROUND CORING 

——————= BOSSES 

SHARP EDGES 
———~ ROUND CORNERS 





SHARP CORNERS 
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This very small part measures 

ond less than 4” Pthick. Its thin Its thinness, 
ity and detail were phi yp 
investment casting. 
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Call your Austenal representative 
and ask him to show you how Microcast can help you. 


The complexity of this part makes invest- 
ment casting the only feasible method of 
manufacture. Prongs have perfect di- 
mensional accuracy. 


design with 


austenal 


in mind 


In planning parts, design directly for 


Microcast and take advantage of its wide 





range of design possibilities. 


See not only what you can do, but what 
costly, time-consuming operations Austenal 
investment casting eliminates. 


These extrusion dies of weor - resistant 
alloy are readily mass-produced with 
highly complex and irregular internal 
contouring. 





pom here is an example of how in- 

vestment casting can virtually eliminate 
hand-filing and machining by keeping 
uniform, intricate detail. 
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Here an entire assembly incorporating 
multiple functions is cast in one unit. 
“Keyhole” coring and a number of dis- 
tinct surface details are required. 


& 


Cross-sections of irregular and varying 
thickness can be utilized. In this part the 
internal core diminishes from an irregu- 
lar square to a small round hole. 


i 


4~> 


Walls of varying cross-sections are pos- 
sible. Here wall thicknesses change from 
thin to very heavy, allowing strength 
without bulk. 


This large complex-gimba!l was cast to 


include 
external 


austenal 


microcas vis 
224 EAST 39th STREET, NEW YORK 16, N. Y. 
7001 SOUTH CHICAGO AVE. CHICAGO 37, ILL. 
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UNITED STATES 


GASKET COMPANY 
CAMDEN 1, NEW JERSEY 








For more information, turn to Reader Service Card, Circle No. 395 
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news of | COMPANIES 





Cruse-Kemper Div. to W) 


elerweld 

. y wil 

Div. 

Aluminum Co, of America has an 
5 Las \- 

nounced plans to instal] Second 

14,000-ton extrusion press at ite 


Lafayette, Ind., works. 


American Can Co. has appropriated 
$27 million for installation of new 
manufacturing facilities at Various 
points in the country to process tin 
and steel plate from continuous 
strips. 


American Molding Co. is building a 
new plant in San Leandro, Calif, 


Auto-Air Industries has been formed 
to design and manufacture automo. 
tive and aircraft tooling. The new 
company is located in Lansing, Mich. 


Caterpillar Tractor Co. recently dedi- 
cated a new motor grader and wheel- 
tyre tractor plant in Decatur, Il. 


Continental Can Co. and Hazel-Atias 
Glass Co. have announced plans for 
merger of the two businesses. 


Crane Co. and Republic Steel Corp. 
have become equal partners in Cra- 
met, Inc. Cramet was formerly a 
wholly owned subsidiary of Crane. 


Crucihle Steel Co. of America and 
its affiliate, Rem-Cru Titanium, Inc., 
have announced a joint $400,000 in- 
provement program for increasing 
titanium processing facilities at Cru- 
cible’s Park Works in Pittsburgh. 


Koppers Co., Inc., has purchased a 
176-acre tract of land near Monroe- 
ville, Pa., as the site for a new multi- 
million dollar research center. 
Molded Latex Products, Ine., has 
changed its name to Kaysam Corp. 
of America. 


Morgan Aluminum Welding Rod Co. 
has moved its entire production op- 
eration from Cleveland to Mt. Car- 
mel, Pa. 


Snelling Manufacturing, Inc., has 
moved into a new plant at 260! 
Magnet St., Houston, Tex. 


Stainless Welded Products, Inc., has 
changed its name to Swepco Tube 
Corp. 


Texas Eastman Co., a division of 
Eastman Kodak Co., will broaden its 
work in the field of high density, low 
pressure polyethylene plastics by 
construction of a semicommercial 
manufacturing unit at its plant in 
Longview, Tex. 


(News of Societies on p 223) 





now available from Trent- 


Titanium Tubing 


For processing lines carrying fluids of an extremely 
corrosive nature — look to Contour Trentweld 
titanium tubing for reliable service. 

This titanium tubing is completely uniform 
throughout any cross-section. The weld zone is 
free from bulging weld bead because Trent’s ex- 
clusive process — performed with the weld area 
at the bottom — forms the molten weld metal into 
the shape of the tubing. 


CON 


And, with titanium, you get the unique advan- 
tages of a tubing that’s strong as steel but 44% 
lighter . . . virtually immune to a broad spectrum 
of corrosive materials . . . entirely free from stress- 
corrosion cracking. 

So, next time you need a strong, light, extremely 
corrosion-resisting tubing — try Contour Trentweld 
titanium tubing. And remember, it’s made by Trent 
— tube mill specialists. 


TOUR |) Stainless and High Alloy 
TRENTWELD)) Welded Tubing 


* For more information, turn to Reader Service Card, Circle No. 382 
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TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of Crucible Steel Company of America) 
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hagiioeee Metal-graphite at: 
bearing—performance-proved in 
a popular electric toaster. 





Automobiles: Metal-graphite 
brush for! heater mo 


Sieanrini for 


PROFIT 


with 
PRECISION-MOLDED 
CAR PARTS BY 


hh, 


Carbon — one of industry’s most ver- 
satile materials—constantly finds new 
applications in the latest product 
designs. 


Precision-molded carbon parts by 
Speer have improved product designs 
..cut production costs—for hundreds 
of manufacturers. 


Carbon Is Really Versatile! 
Corbon can be: ! Carbon has: 
Sawed : High corrosion resistance 
Drilled 5 High heot transfer 
Milled 4 Low electrical resistance 
Broached 4 High thermal shock 
Leas 1 resistance 
Planed ! Carbon is: 
Hobbed : Not wetted by molten 
Ground 1 .. Metals 
! 
i 
i 


Molded 
Extruded 


Non-warping 
Chemically inert 
Self-lubricating 


Let Speer engineers and designers 
help you discover the many advan- 
tages — and economies — that carbon 
can bring to your product! 


St. Marys, Pennsylvania 
Please send me information on: 
~— Molded carbon parts 
— Machined carbon parts 
Name 


Title 











Company. 


Address. 





City Zone__State_.£.. 
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For more information, Circle No. 537 











news of | SOCIETIES 


Metal Powder Assn. has announced 
the appointment of Kempton H. Roll 
as the association’s first full-time 
executive secretary and treasurer. 
At the time of his appointment, he 
was technical director of both the 
Metal Powder Assn. and the Lead 
Industries Assn. 

The association has occupied new 

offices located at 130 W. 42 St., New 
York City. 
American Iron and Steel Institute, 
at its recent general meeting, ac- 
cepted the resignation of H. G. 
Batcheller, chairman, Allegheny Lud- 
lum Steel Corp., as director, and 
elected the following new directors: 
E. J. Hanley, president, Allegheny 
Ludlum Steel Corp., and Max D. 
Howell, executive vice president. 


American Society for Testing Mate- 
rials has elected the following new 
officers: president— Rudolph _ A. 
Schatzel, vice president and director 
of eng:-neering, Rome Cable Corp.; 
vice president—Kenneth B. Woods, 
head, School of Engineering, and 
director, Joint Highway Research 
Project, Purdue University; directors 
—Miles N. Clair, president, Thomp- 
son & Lichtner Co., Ine.; Howard C. 
Cross, assistant technical coordina- 
tion director, Battelle Memorial In- 
stitute; George H. Harnden, consul- 
tant, materials and processes, Engi- 
neering Standards Service, General 
Electric Co.; R. R. Litehiser, engi- 
neer of tests, Ohio State Highway 
Testing Lab.; and Charles R. Stock, 
senior group leader, Physical Meas- 
urements Labs., American Cyanamid 
Co. 

The society honored eleven techni- 
cal leaders in the field of engineering 
materials with Awards of Merit dur- 
ing its recent annual meeting. 
Among them were Harry A. Bright, 
chief, Analytical Chemistry Section, 
Div. of Chemistry, National Bureau 
of Standards; Simon Collier, director 
of quality control, Johns-Manville 
Corp.; William LaVilla Fink, chief, 
Physical Metallurgy Div., Aluminum 
Co. of America; Bruce W. Gonser, 
assistant director, Battelle Memorial 
Institute; Roland P. Koehring, sec- 
tion engineer for research and devel- 
opment, Moraine Products Div., Gen- 
eral Motors Corp.; and Vincent T. 
Malcolm, consultant and advisory 
engineer, Chapman Valve Mfg. Co. 

Those elected to Honorary Mem- 
bership in ASTM include: Albert E. 


White, consulting metallurgical engi- 
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want to know 


‘how to get your head 


above water? 








use the NEW completely 


integrated facilities of the 
Kawneer Aluminum 


EXTRUSION PLANT 


¢ 2200-ton press! 

® cast own billets! 

® superior high finish! 
® prompt delivery! 


SAVE INSPECTION, HIGH INVENTORY, 
DELAY AND FINISHING COSTS 


Write For 


New Folder 


P. O. Box No. 468 
St. Charles, Ill. 


soTH ANNIVERS yp, 


FEELS te 





1s06-1966 


For more information, Circle No. 405 








Breaker strips molded of impact styrene are used on door and 
door frame of refrigerator made by Hotpoint Co., Chicago 44, Ill. 


Why breaker strips for Hotpoint 











are made from BAKELITE impact styrene 






ely 
the 
T Here are the average properties of ‘he breaker strips for the Hotpoint refrigera- 
Baxetite Brand Impact Styrene TMD- tor withstand day-in, day-out service in hundreds 
5151 based on laboratory tests: of thousands of homes. They demonstrate the 
Specific gravity * 4 "41 the F e B : d 
(ASTM D-792-50) ............ 1,04-1.09 toughens of bao es gn mee on 
lzod Impact, ft/Ib/in. of notch Impact Styrene from which eye molded. — 
\e in. bar (ASTM D-256-47T) They stand up under the impact of continual 
Y, san p Ot 5 Se Mawen oes Ben 4 2.5 m4 slamming at refrigerator temperatures. Their di- te 
~13 due F. SRT oa adage mensional stability assures a snug fit. Accurately e.2 
Tensile Strength, molded details and uniformity of color result in 
Ppa D-638-49T)......-...... . .4,300 closely-matched sections. The high surface gloss 
Rlexural shel haeltc: ints > withstands household cleaning solutions. BAKE LITE 
(ASTM D-790-49T) ..........no failure Learn how to apply the advantages of TMD- BRAND 
pram Elasticity, psi....... .375,000 5151 to your product designs. Qualified technical PLASTICS 
(% in thigh Set pe assistance is available from Bakelite Company to 
Deli He Noes kee. os ee fit this material to your needs. Consult your plastics 
“a *value will vary with color molder or write Dept. SE-Lus. 
yy 
P 
a 





BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [ig 30 East 42nd Street, New York 17, N.Y. 
In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 


Phe term Bake.tre and the Trefoil Symbol are registered trade-marks of UCC 


For more in:ormation, turn to Reader Service Card, Circle No. 510 








Available Now!! 


Reprints of 


MATERIALS & METHODS 
MANUALS 


See e eee ee ee eee 
Because of the great demand for the well-known Manuals that are 
being widely used for reference purposes, we have reprinted the 
following MATERIALS & METHODS Manuals for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials, parts and finishes. 


The price is right! Only 25¢ for each reprint. On orders of 100 or 
more, an even greater saving is offered—2o¢ apiece. To obtain your 
copies, indicate in the handy coupon below the Manuals you want. 
Orders will be filled as long as the supply lasts. 


Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS & METHODS, then avail yourself of a new service 
recently instituted by our Reader Service Department. Let us add 
your name to our mailing list, and you will receive the next 12 
Manual reprints, one each month, for the same reasonable price 
of $3.00 per year. Just fill in the coupon below and mail it to: 


Reader Service Department 
MATERIALS & METHODS 
430 Park Avenve 
New York 22, New York 


VY Quantity VY Quantity 


Metals for Short Time Service at 
High Temperature 
.Finishes for Plastics 
. .How to Select a Wrought Steel 
...lmpact Extruded Parts 
...Finishes for Metal Products 
...Nodular or Ductile Cast Irons 
..Corrosion: How It Affects Materials 
Selection and Design 
... Industrial Textile Fibers 
....Wrought Aluminum Alloys 
....Fabricated Metal Parts 
....Pressure Sensitive Tapes 
....New Stainless Steels 
.. Improve Quality, Reduce Costs Through 
Better Materials Selection 
....Foam Plastics 
...Electroplated Coatings 
...Materials for Nuclear Power 
Reactors—PRICE: 50¢ 


..«eWrought Phosphor Bronzes 

....<Carbon and Low Alloy Steel Castings 

....Carburizing of Steels 

...Malleable Iron Castings 

....Wood and Wood-Base Materials 

... Surface eore. of Steels and Irons 

oe Metal Cleaning Methods 

....Engineering Coppers 

.... High-Strength, Low-Alloy Steels 

....Sandwich Materials 

....Rigid Polyviny! Chloride Plastics 

...How Nuclear Radiation Affects Engineer- 
ing Materials 

...Close Tolerance Castings 

....Age Hardening of Metals 

.... Adhesive Bonding 

...Clad and Precoated Metals 

....Wrought Non-Leaded Bronzes 

.... Silicones—Properties & Uses 

...Short Run Press Formed Parts 


SD: Sins dhe dd p= os Uo cins OREM S 0 odbiednn ccd oedsbeis, Seghude VOD | x 0 chk bs ceeb ds aeVEbE bduMAs hddk ade 
SED ds od... 1. cits inne coeiahindywedes utceds ¥edas Avahe cad bbe daddad cbbdstaeidakis bbiceetésibbeea 
UN SR RES. oo oS cca ocncleceessibidondenasbensied as aban dehacusen deabacdadbededaces 
NE Be ig Te eels Min Sees 5 os0cecceeseiccasccean tenet DIED) Nok ccucce se etddbsdccenhebtcactacdaba 


Yes, I am a subscriber to MATERIALS & METHODS and would 
like to be put on your mailing list to receive each future Manual, 
when reprinted. Please start it with the.................. issue. 
Upon receipt of your invoice, I will pay $3.00 for a year’s supply. 
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news of | SOCIETiEs 


neer; H. J. Gilkey, head of Dept, of 
Theoretical and Applied Mechania 
Iowa State College; H. R. Oatley 
consultant; and James 17 MacKey. 
zie, Southern Research Institute. 


American Society of Mechanic, 
Engineers has elevated three of th 
nation’s leading engineering educa. 
tors to the rank of Fellow of the 
ASME. They are George A. Hay. 
ins, dean of engineering, Purdy 
University; Milton J. Thompsm 
professor of aeronautical engineg. 
ing and associate director, Defeny 
Research Laboratory, University 4 
Texas; and Ford Lee Wilkinso, 
Jr., president of Rose Polytech: 
Institute. 


Copper & Brass Research Assn, h;; 
relected the following officers: pres. 
dent—Austin R. Zender, executive 
vice president, Bridgeport Brass (», 
vice presidents—W. M. Goss, Scovil) 
Mfg. Co.; J. P. Lally, C. G. Hussey 
& Co.; and E. A. Oliphant, Small 
Tube Products, Inc. Newly elected 
vice presidents are J. M. Kennedy, 
Revere Copper and Brass, Inc.; Terr 
W. Kuhn, Bohn Aluminum & Bras 
Corp.; W. W. Sieg, Titan Metal Mfg. 
Co.; and D. W. Blend, Wolverine 
Tube Div., Calumet & Hecla, In 


National Assn. of Corrosion Engi. 
neers has formed a new technical 
unit committee to concentrate on in- 
dustrial maintenance painting prob- 
lems. The unit is called T-6D m 
Industrial Maintenance Painting in 
the Process Industries. 

The 5lst local section of the 
NACE received its charter Apr !' 
at Great Bend, Kan. It will & 
known as the West Kansas Section. 


National Electrical Manufacturers 
Assn. has announced the election 
membership of six more electrical 
manufacturers. They are Dixie Ray- 
diant Electric Heat Corp.; Rentip, 
Inc.; Sundial Electric Co., Div. of 
Siant-Fin Radiator Corp.; Grea 
Northern Mfg. Corp.; Ralph Wilso 
Plastics, Inc.; and A. O. Smith Corp. 
Electric Motor Div. 


National Screw Machine Products 
Assn. has announced that the fol: 
lowing companies have recently 
joined the association: Arrow Ma 
chine Products Co., Howell Auto 
matic Machine Co., Wood-Sebring 
Corp., Sherman Screw Products ©0., 
Duffin Mfg. Co., and Y. W. Small 
Parts, Ltd. 
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YOUR 


FUTURE in 
ATOMIC POWER 


Atomic power, we feel, offers out- 
standing opportunity for an en- 
gineer or scientist to grow pro- 
fessionally. It’s new enough so 
that the work is challenging; still 
it’s well enough established so 
that a capable man can -make 
real progress. 

If you are interested in a non- 
routine position that will use all 
of your education and experience, 
we suggest you investigate the 
future with the leader in Atomic 
Power. At Bettis Plant, there 
are select positions open for 
specially qualified: 


® PHYSICISTS 





AMERICAN SOCIETY OF MECHAN- 





® MATHEMATICIANS 
® METALLURGISTS 
© ENGINEERS 


Write for the booklet ‘‘To- 
morrow’s Opportunity TODAY” 
that describes opportunities in 
your field. Be sure to indicate 
your specific interests. 





Write: Mr. A. M. Johnston 
Dept. A-55 
Westinghouse Bettis Plant 
P. 0. Box 1468 
Pittsburgh 30, Penna. 


BETTIS PLANT 
Westinghouse 


FIRST IN ATOMIC POWER 














For more information, Circle No. 403 








Meetings and Expositions 


ICAL ENGINEERS, fall meet- 
ing, Denver. Sep 10-12. 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, tractor meeting and 
production forum. Milwau- 
kee. Sep 10-138. 

AMERICAN DIE CASTING INSTI- 
TUTE, annual meeting. Chi- 
cago. Sep 11-13. 

AMERICAN CHEMICAL SOCIETY, 
annual meeting. Atlantic 
City. Sep 16-21. 

AMERICAN SOCIETY FOR TEST- 
ING MATERIALS, Pacific Coast 


meeting. Los Angeles. Sep 
16-22. 


AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS, Instruments 
and Regulators Div., and 
Instrument Society of Amer- 
ica, exhibit and joint confer- 
ence. New York. Sep 17-21. 


PORCELAIN ENAMEL INSTITUTE, 
annual meeting. Colorado 
Springs, Colo. Sep 19-21. 

AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS, petroleum- 
mechanical engineering con- 
ference. Dallas, Tex. Sep 
23-26. 


STEEL FOUNDERS’ SOCIETY OF 
AMERICA, fall meeting. White 
Sulphur Springs, W. Va. Sep 
24-25. 

ATOMIC INDUSTRIAL FORUM, 
trade fair. Chicago. Sep 24- 
28. 


ASSN. OF IRON AND STEEL EN- 
GINEERS, iron and steel ex- 
position. Cleveland. Sep 25- 
28. 


AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS, fall gen- 
eral meeting. Chicago. Oct 
1-5. 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, aeronautic meeting, 
aircraft production forum 
and engineering display. Los 
Angeles. Oct 2-6. 

STANDARDS ENGINEERS SOCIETY, 
annual meeting. Washington, 
D. C. Oct 3-5. 

MAGNESIUM’ ASSN., annual 
meeting. Chicago. Oct 4-5. 

AMERICAN INSTITUTE OF MIN- 
ING AND METALLURGICAL EN- 
GINEERS, Institute of Metals 
Div. Cleveland. Oct 8-10. 


SocrETY FOR NONDESTRUCTIVE 
TESTING, annual meeting. 
Cleveland. Oct 8-11. 


NATIONAL METALS CONGRESS 
AND EXPOSITION, American 
Society for Metals. Cleve- 
land. Oct 8-12. 

AMERICAN WELDING SOCIETY, 
national fall technical meet- 
ing. Cleveland. Oct 8-12. 






























You Get Better Results 
in HEAT TREATING! 


Use the NIAGARA AERO HEAT 
EXCHANGER to control the tem- 
perature of your quench bath and 


you remove the heat at its rate of 
input, always quenching at the exact 
temperature that will give your 
product the best physical properties 

The Niagara Aero Heat Exchanger 
cransfers the heat to atmospheric air 
by evaporative cooling. It extends 
your quenching capacity without 
using extra water. It pays for itself 
with water savings. 

You can cool and hold accurately 
the temperature of all fluids, gases, 
air, water, oils, solutions, chemicals 
for processes and coolants for me- 
chanical and electrical equipment. 
With the Niagara Aero Heat Ex- 
changer you have closed system 
cooling, free from dirt and scale. 


Write for Bulletin No. 120 


NIAGARA BLOWER COMPANY 


Dept. M.M., 405 Lexington Ave. 
NEW YORK 17, N. Y. 


District Engineers in 


Principal Cities of U. S. and Canada 
RO RSA TILTING nl TORN I 


For more information, Circle No. 408 
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BEARINGS a 2000-lb production unit T 
BU S it | ii u S$ company is already operating con 
: | sumable electrode vacuum remelt- 
WEARING PARTS | ing furnaces on a regular basis. 
i .] Extensive research programs are 
2 AVE * | now being conducted on new high 
temperature wheel and bucket al- 


loys for gas turbines. Also under ° 
study are improvements in the Can 0.0005 inch 
production of high temperature es . . . 
precision strip simplify 
your product design? 



















bearing steels, tool steels, alloys 
for magnetic applications and al- 
loys for specialized corrosion 
service. | 


From 0.0005 in. to 0.040 in. 
thick and 0.090 to 6 in. wide, 
these alloys are available as 
special-tolerance strip: 





Giant Autoclave Built 


i . Berylli Cc 
For Adhesive Bonding eryilium Copper 


Phosphor Bronze 
Nickel Silver 

Brass 

Chromium Copper 
Stainless 17-7PH 
Invar 

Magnetic: High Nickel 





Designing of larger and more 
complex parts for use on high- 
speed, high performance aircraft 

| is becoming more dependent upon 
| structural adhesives. However, 
| many of these components have 
| contours that preclude the appli- | Some immediately available. 
| cation of heat and pressure neces- Others rolled to order in 2 
to 21 days. Can be supplied 
in coils or straight lengths 
with slit or filed edges— 
also cadmium plated. 


Write for Bulletin 7 
TODAY. 


a a 


PRECISION PRODUCTS, INC 


501 Crescent Avenue Reoding, Fa 





Special formulas, 

developed for specific 

or unusual conditions, 

assure the best 

combination 

of physical properties. 
Superwor a 

arantee 


OR YOUR MONEY BACK! 
SEND PRINTS Bes 
and condition of operation for 
recommendations, quotations, / 
literature and service 

data sheets. 
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Plastic Age Sales, Inc. 


Forming plastics to any desired | SALES OFFICES 


shape without distortion and with |New vere i Fie ODES 





















The consistently good optical properties | Ramsey, N.d. Upper Darby, Pa. 
Amouran Cucibbe is possible by coating the plastics | PY?" orroxe $1. Lovie we 
sheet to be formed with a smooth, | Cleveland es ; 
PRODUCTS CO. | pliable plastics material. During the ss — Ree DOLPH 
“Bearing Specialists Since 1919” forming process, this coating becomes | R. A. BURKETT SALES CO. 
1325 OBERLIN AVENUE, LORAIN, OHIO, U.S.A. | 2” integral part of the basic plastics | = PROSEN wire & STEEL CO. 
Please send free literature and servicedata. ..-«© Sheet and absorbs all impurities be- | 









sheets on Promet Bronze. tween the die and the sheet that _ WAREHOUSES 














: “ ” | New York 
NAME would result in mark-off.” After | BERYLLIUM COPPER SUPPLY CO. 
COMPANY | cooling, the marred coating is peeled | Little Falls, New Jersey 
STREET | off, leaving the surface of the formed Beet SION STEEL WAREHOUSE INC. 
CITY & STATE | article smooth and unblemished. | Los Angeles 


KRUSEN WIRE & STEEL CO. 





For more information, Circle No. 425 For more information, Circle No. 544 sd 
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talks plastics: 


“**This container had to be made with polyethylene . . . be- 
cause it offers so much to the user. It has a soft translucency 

. a graciousness that any housewife will appreciate. It 
does not rattle and it will be less cold to the touch. This 
container is safe for children . . . possesses lightness, a cover 
that won’t come off and a non-drip spout. Too much cannot 
be said for the eye-appeal we get from polyethylene-designed 
items. We use it whenever possible in designing something 


that is to appeal to women or children. 


“Cost is an element that must be contended with, too. We 
regard polyethylene as one of the most realistically priced 
mediums we could work with for the adaptability we require 


Francis Blod, Design Associates, New York City 


on many projects.” 
Mr. Blod discusses the handsome decanter that won Ist Prize, Class 7 FEY) 


li, in the Koppers 1956 Design Competition with associate George P . 2 
Stehl. The prize-winning decanter is being. marketed by Hutzler New uses for plastics are being discovered almost weekly. 


Mfg. Co., Long Island City, N. Y. 
Quite possibly one of your products could be made more 
efficiently with plastics. Koppers manufactures DyLAN* 
polyethylene, SUPER DYLAN* polyethylene, DYLENE* poly- 
styrene and DyLiTEeE* expandable polystyrene. For more in- 
formation on any of these products, write to Koppers Com- 


pany, Inc., Chemical Division, Dept. MM-86, Pittsburgh 





19, Pennsylvania, or to any of the sales offices listed below. 


*Koppers Trademark 











rN 
KOPPERS 
W 


KOPPERS 
PLASTICS 


KOPPERS COMPANY, INC., Chemical Division, Dept. MM-86, Pittsburgh 19, Pennsylvania 


Sales Offices: NEW YORK - BOSTON - PHILADELPHIA - ATLANTA * CHICAGO * DETROIT 
HOUSTON - LOS ANGELES - SAN FRANCISCO 
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New Lightweight Shield 


Boral is the new neutron 
shielding material made by 
Alcoa. Boral plate ':” thick 
has the shielding power of 
a concrete slab 100 times 
thicker! 

Boral is a rolled sandwich 
of boron carbide with alumi- 
num skin. It’s available in 
thicknesses of %” and 
sizes of 48” x 120” and 
36” x 96”: annealed or as- 
fabricated tempers. 

For a lightweight, low-cost 
shielding material, investi- 

Write, Aluminum 
f America, 2251-H 


\THE ALCOA HOUR 


For more information, Circle No. 387 
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sary for bonding by conventiona 
die or platen hot presses. 

In answer to this problem 
Narmeo Mfg. Co., of La Mesa, 
Calif., recently installed an auto- 
clave 8 ft in dia by 40 ft long. 
The new oven will handle the 
largest bonded structures now be- 
ing designed for aircraft and 
missiles. 

A vaporizer system is used to 
provide moisture-free heat to the 
oven, and temperatures up to 500 
F can be controlled with +5 F. 
Accessories have been installed 
for recording actual bondline tem- 
peratures from 20 different points 
within the bonded area during the 
curing cycle. Maximum pressure 
obtainable within the oven is 200 
psi. Pressures can be automatical- 
ly controlled within +3%. 


Use of Rubber in Cars 
Continues to Increase 


Cars now use 550 rubber parts, 
other than tires, adding up to an 
average of 100 lb per car. And, 
with the continued emphasis on 
safety and comfort, use of rubber 
in the automotive industry is on 
the increase. According to D. E. 
Harpfer, assistant manager of 
industrial products development, 
Goodyear Tire & Rubber Co., the 
next logical steps in this use trend 
are: 

1. Springs—A typical air sus- 
pension design employs a bellows 
shape rubber spring that would 
displace existing metal leaf or 
metal coil springs. When utilized 
on cars, rubber springs will pro- 
vide a better cushioned, level ride 
and will also permit a lower car 
silhouette. 

2. Gasoline tanks—Rubber gas 
tanks could be mounted in differ- 
ent locations and thus permit the 
car stylist to change lines in the 
rear of the car to improve over-all 
appearance. 

38. Bumpers — Present metal 
bumpers could be supplemented or 
replaced with rubber for greater 
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ENAMELSTRIP 


pre-coated 


METAL COIL 


CERTIFIED 
for End-Use 
PERFORMANCE 


ONLY ENAMELSTRIP gives you pre- 
coated metal_coil that has been 
tested by the United States Test- 
ing Company, and certified to give 
quality performance—in your 
manufacturing operations as well 
as in the end-use of the finished 
product! 


Tests conducted at 
the United States 


. Testing Company’ 
a de 


laboratoriesinclude 
Scratch Hardness, 
, Salt Spray, Acceler- 
;ated Weathering, 
Adhe- 

sion,Impact Resist- 
ance, Abrasion Re- 
sistance,and others. 


Enamelstrip pre-coated metal 
coils are now available in the fol- 
lowing: 

ORGANIC COATINGS: Alkyds, 
vinyls, epoxies, phenolics, oleo- 
resinous, and other types of enam- 
els and lacquers. 


BASE METALS: Cold rolled steel, 
tin mill black plate, electrolytic 
tin plate, electro-galvanized steel, 
aluminum, brass, copper, and zinc. 





VINYL-TO-METAL LAMINATES 
ALSO AVAILABLE 
Vinyl-to-metal laminates which 

formed, drawn, |! 


A 


For further information on Enamelstrip pre- 
finished coils, call, write, or wire: 


COATED COIL 


CORPORATION 


Exclusive Selling Agents for Enamelstrip 


505 West 30th St., N. Y. 1, WW. Y. 
LOngacre 5-3161 


For more information, Circle No. 543 » 








These Extrusions are 


made of Aluminum 
aud Meu! 


Vhen you order aluminum extrusions from 


Michael Flynn, we put our years of metal-working 
experience to work for you . . . the skill of engi- 
neers and metallurgists who know metals and 
design. 


We choose the proper aluminum alloy for the 
service conditions encountered by your product 
. stresses, strains, temperatures. We study the 
profile to determine how to achieve maximum 
strength with a minimum amount of metal. 


Every operation, from casting the aluminum 
billets to final inspectign, is under rigid con- 
trol to maintain quality and keep costs down. 


Strategically located in the heart of Delaware 
Valley, U.S.A. Stock dies available for most 
standard profiles. Estimates furnished promptly. 
Call or write us today. 


michal FLYNN its. co 


Extrusion Division 
700 East Godfrey Avenue, Philadelphia 24, Penna. 
Telephone: Fidelity 2-5500 
51 East 42nd Street, New York 17, N. Y. 
Telephone: MUrray Hill 2-0625 
937 Radcliffe Road, Towson, Md. 
Telephone: VAlley 3-2090 


OR Rito B55 ie =e 
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shock absorption in cas: 
lision. 

4. Padding—The pres: safety 
factor of cars would be enhance; 
by use of rubber padding in mor 
places on the inside of the cay 
Some cars now have this padding 
on steering wheels and other parts 
to protect the driver and pay. 
sengers. 

5. Car protection—Rubber cap 
also be used to protect fenders 
from flying stones and other ob. 
jects, and similar rubber cover. 
ings can be employed to protect 
working parts such as the univer. 
sal joint and steering linkages. 
One car manufacturer has adopted 
a parking light, made entirely of 
rubber (see M&M, May ’S6, p 
142). 


8 GAS ATMOSPHERES’ GENERATORS (_ Many of the rubber parts now 
used in automobiles, Harpfer said, 

USED BY PRATT and WHITNEY AIRCRAFT | Pong antler aos the ” 
| en years for auxiliary equipmen 

i N H EAT TR EATI N G Al RP Pp LAN E PARTS such as automatic transmission, 


power steering, power brakes, 
i window lifts and air conditioning. 
To stress relieve aircraft engine 


APR ES, i Today, 74% of rubber parts in 
ied sages i tege te atl ot 7 cars are made of synthetic rubber. 
carbon, Pratt and Whitney Air- “oie: 








Mi oe . ‘ low 9} 
craft, East Hartford, Conn. uses | a | (more News on p 240) 
nitrogen and exothermic gases in 
their heat treating processes. 





In order to keep costs to 4 
minimum, they decided to manu- 
facture their own gases. After 
thoroughly checking the gener- 
ation equipment available, they 
chose a Gas Atmospheres Nitro- 
gen generator and a Gas Atmos- 
pheres exothermic generator. 





Since that time, they have of 2,000 cfh, for heat treating 
added to this equipment until parts of low carbon steel. 

today they operate six Gas At- If you use atmospheres in your 
mospheres Nitrogen units of from work, why not poin the ever- 
3,000 to 6,000 cfh, for heat treat- increasing list of nationally ia 
ing parts of medium high car- known manufacturers who agree E. I. du Pont de Nemours & Co., In¢ 
bon, stainless and alloy steels, it pays to make your own‘gas with Tefion packing for a chemical 


and two exothermic generators Gas Atmospheres equipment. processing system handling hydroget 

a fluoride was still serviceable after 15 
weeks. Asbestos packing lasted only 
three days and required frequent 
adjustment to prevent leaking. Al- 
though Teflon packing cost approx’ 
mately 10 times more, it lasted 3 
times as long, resulting in a favor 
able cost ratio of 3.5 to 1. 








For more information, turn to Reader Service Card, Circle No. 506 
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Finding a wear-resistant coating for turbine 
engine shaft seals posed a serious problem 
for an aircraft engine manufacturer. Even 
the hardest alloys were subject to fretting 
corrosion and had to be replaced after a few 
hours of service. 

This fretting-corrosion problem was 
solved by having the bearing surface of the 
seal Flame-Plated by LINDE. By this special 
detonation process, particles of tungsten 
carbide are literally blasted onto almost any 
metal surface. Most important, the tempera- 
ture of the part being plated never exceeds 
400° F., so there is little chance that the base 
metal will warp or that its metallurgical 
properties will be changed. Flame-Plated 
tungsten carbide coatings can be applied in 
































thicknesses from .010 
to .002 inches. Coat- 
ings can be used in the 
as-coated condition 
(125 microinches 
rms) or ground and 
lapped to a 0.5 micro- 
inch finish. 

If your design involves metal parts subject 
to extreme wear, heat, or fretting corrosion, 
perhaps Flame-Plating can eliminate some 
or all of your “headaches —or make possible 
some completely new idea. 

To find out, write us about your wear prob- 
lem or request a free copy of LINDE’s book- 
let, “Flame-Plating,” F8065. Address Flame- 
Plating Department. 





Flame Plating & 
by 

























A 





LINDE AIR PRODUCTS COMPANY 


A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street UCC New York 17, New York 


In Canada: Linde Air Products Company, Division of Union Carbide Canada Limited, Toronto 
The term “LINDE” is a registered trade-mark of Union Carbide and Carbon Corporation 
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OUR RESEARCH 
FACILITIES 


are available for 
YOUR USE 





General view of the research department showing several 
of the continvous and batch type experimental furnaces. 





Let us help you develop new heat | 
treating techniques or improve your | 
present methods. Determine accurately— | 
from actual test runs in our research and | 
development laboratory—the exact com- | 
bination of temperature, time cycle, at: | 
mosphere and other factors for producing 
the exact results you want. Our complete 
facilities include continuous and _ batch | 
furnaces, atmosphere generators, and all | 
necessary testing equipment. Many com. | 
panies use our facilities in developing | 
new products. 


Write today for the booklet “Research | 
Facilities”. It describes the equipment we 
can place at your disposal. 





EF Research Dept. Includes bell and large continuous 
units for testing and processing commercial widths of 
strip from standard coils. 










BULLETIN No. 461 


shows typical installations 
of EF Gas-fired, Oil-fired 
and Electric Furnaces 


Send for a copy today! 


Ue 


Salem - WP, 


RED. OIL-FIRED AND ELECTRIC 
FOR ANY PROCESS, PRODUCT 


FURNACES 
OR PRODUCTION 


Canadian Associates 








CANEFCO LIMITED + Toronto 1, Canada 
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Porcelain Enamel 
Shows Increase 


Total dollar sales of all porce- 
lain enamel products going into 
end products will show an in- 
crease of 6 to 7% over last year, 
according to a report issued by 
the Porcelain Enamel Institute. 
The report states that the three 
major users of porcelain enamel— 
the appliance, building materials 
and industrial equipment indus- 
tries—are expecting a 6% in- 
crease in total sales of porcelain 
enameled products. 

Household appliance manufac- 


turers, who account for more 
than 50% of porcelain enamel! 
volume, will expand output by 


4%, and recent surveys made by 
one of the leading frit manufac- 
turers are claimed to show a five 
to three consumer preference for 
porcelain enamel exteriors on re- 
frigerators, washers and dryers. 

The building materials indus- 
try, which includes architectural 
porcelain enamel, plumbing fix- 
tures, signs and hot water tanks, 
has shown the largest increase in 
use of porcelain enamel and an- 
ticipates as much as a 20% in- 
crease this year. 


Second Lecture Series 
On Titanium Scheduled 


The second annual titanium lec- 
ture program designed specially 
for practicing engineers will be 
conducted at New York Univer- 
sity College of Engineering Sep 
10 through 14. 

Titanium authorities from in- 
dustry and research laboratories, 
together with members of the 
NYU faculty, will present 25 lec- 
tures. The roster of speakers in- 
cludes two leading British au- 
thorities on titanium, Allan D. 
McQuillan, of the University of 
Birmingham, and his wife, Mar- 
ian McQuillan, of Imperial Chem- 
ical Industries. 

Subjects to be covered are: Sep 
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‘PRECISION 








ERAT R 


measuremen} 
and contro] 











Controls tempera. 
ture automatically 
within a fraction of 
a degree in any heat proc. 
ess. A complete factory-assembled unit 
ready for installation anywhere. Can be 
used with any existing indicating or re. 

cording pyrometer controller 
—regardless of age, 


GORDON 
XAC]EMP 


Hand Pyrometer 












A quality-built, conven. 
ient instrument for quick, 
accurate temperature read- 

ing in molten nonferrous 
metals. Also, other models 
of Xactemp for all-around 
temperature checking. 


GORDON 


SERVRITE 


Thermocouple Wire 
Thermocouple Extension Wire 


Insulated in Gordon’s own plant 
to assure consistent quality. 

All standard wire and insulations 
carried in stock for quick delivery. 
Other wires, in long or short runs, 
manufactured to specifications. 





Full Particulars on Request 


>< SERVICE, 





CLAUD S. GORDON CO. 


Manufacturers * Engineers ¢ Distributors 
Temperature Control Instruments « Thermocouples & 
Accessories « Industrial Furnaces & Ovens « Metal: 

lurgical Testing Machines 


611 West 30th Street, Chicago 16, Illinois 
2023 Hamilton Avenue, Cleveland 14, Ohio 





For more information, Circle No. 462 











IN ELECTRIC-WELD PIPE AND TUBE MAKING 


Yoder leads the way 


to higher speeds and quality at lower cost 


In the short period from 1938 to 1955, the production 
of electric welded pipe and tubing grew from 269,000 
tons to over 3,000,000 tons. This phenomenal rate of 
growth—over two and one-half times faster than that of 
the pipe and tube making industry as a whole—to a large 
extent resulted from a series of important improvements 
in tube mill design, all introduced by Yoder. 


First came the Yoder rotating welding transformer, in 
1938. The economic and other benefits conferred by this 
epoch making innovation were further augmented by 
other technological advances scored by Yoder in the years 
that followed. The result was that electric-weld pipe and 
tube making became the child prodigy of the fast grow- 
ing pipe and tube making industry. 

Latest, and perhaps the greatest, of these developments 
is the cold forming and induction welding at high speeds 


of aluminum, magnesium, brass, nickel, monel, and other 
non-ferrous metals and alloys. This process is especially 
economical for making light and medium gauge tubes in 
sizes up to 8 in. dia. More and more leading non-ferrous 
metal producers and fabricators are installing these mills. 


More complete information about this and other inter- 
esting Yoder developments in pipe and tube mill equip- 
ment may be had merely by asking for any of the follow- 
ing publications: 

(]_ Resistance-Weld Mills for making Steel Tubing up to 4” 

diameter. 
[] Induction-Weld Mills for making Non-ferrous Tubing. 
(1) Resistance-Weld Mills for Steel Pipe up to 24” diameter. 


THE YODER COMPANY 


5546 Walworth Avenue Cleveland 2, Ohio 


* For more information, turn to Reader Service Cord, Circle No. 384 
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Se 


SURFACED 
PERFORATIONS 





are used in many products 








 \ ae » wn es ee a ae 
Small indented indented 
Round Holes Slots 








1/16” Triangular Hooked 
Stabbed Holes Stabbed Holes 


NO SN ee) 
Coarse Surfacing Fine Surfacing 


Illustrated are only a few of the many 
surfaced perforations for which we 
have dies. We have thousands of dif- 
ferent die patterns to perforate prac- 
tically any metal in sheets, rolls 
and coils. 

lf your product requires surfaced 
perforated materials, contact either 
H & K office or one of our agents. We 
will be glad to work with you on your 
perforating requirements. 


LO 


FIND NEAREST 


Hak AGENT 


Fill in and mail coupon 
to office and warehouse 
nearest you. 





a 
~ - 


Listed Under 
“Perforated Metals” 


Licrrington & King 


arrington & King 


ees rhe 


! Chicago Office and Warehouse New York Office and Warehouse 
5671 Fillmore Street 112 Liberty Street 
Chicago 44, Ill. New York, N. Y. 


Please send me— 

([] GENERAL CATALOG NO. 62 

C) STOCK LIST of Perforated Stee! Sheets 
0) SAMPLES of Perforated Plastics and Poper 


[_] PRICE INFORMATION (NOTE: Send specifica- 
tions of perforated materials wanted. If neces- 
sory send drawings or sketches.) 


NAME 





TITLE 





COMPANY 





STREET 





city ZONE STATE 


ipa cine nantae 








For mere information, Circle No. 466 
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10, extraction and melting; Sep 
11, phase diagram metallography 
and alloying; Sep 12, heat treat- 
ment and mechanical properties; 
Sep 138, mechanical metallurgy 
and applications; Sep 14, fabrica- 
tion. Evening discussion sessions 
will supplement the lectures, 
which will be given at the Uni- 
versity Heights campus in the 
Bronx. 

Attendance at the NYU lecture 
program will be limited. Appli- 
cants may register until Aug 15. 
Further information and applica- 
tions can be obtained from Har- 
old Margolin, New York Univer- 
sity College of Engineering, Uni- 
versity Heights 53, N. Y. 


Plastics Tooling 
Research Project 


Properties of plastics used for 
tooling applications will be inves- 
tigated by Purdue Research Foun- 
dation. Initiated by the American 
Society of Tool Engineers Re- 
search Fund, the study will con- 
centrate on the following: 

1. A survey of existing litera- 
ture and visits to plants for back- 
ground on tested engineering 
data. 

2. Establishment of standard 








U. S. Steel Corp. 


Spring fatigue is tested on this 
machine, The machine can test two 
springs at one time, each with a com- 
pression as high as 7500 Ib, at speeds 
up to 1500 cycles per min. Railroad 
coupling springs are shown here. 
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neers — you'll find it pays 
to use K & J's molding 
know-how. 


With engineering, mold- 
making and molding under 
one roof, we assume every 
responsibility for meeting 
your specifications ... . for 
custom-molding plastics to 
the highest performance 
standards. 

Send for brochure, ‘A 
Service to Users of Com- 
pression Molded Plastics." 
















KUHN & JACOB 


MOLDING & TOOL CO. 
1203 Southard St., Trenton 8,N.J. 


Represented by 


Ss. C. Ullman 
55 West 42nd St., New York, N. Y. 
Phone PEnn 6-0346 


Wm. A. Chalverus 
Carson Road, Princeton, N. J. 
Phone 1-3170-J2 


Wm. T. Wyler 
Box 126, Stratford, Conn. 
Phone Bridgeport 7-4293 














For more information, Circle No. 459 



















B 7 
is ‘ Wa 
2 . y ‘y 
4 . 3 
, * 
- ot 
‘s 7 fo 
*. 4 _ 
~ - ~ 
. - ~ 
. : . > 
4 ; Z a 
. P 
° 4 ‘ 
: 
; 
: ‘ " 
j * 
a ? 
> 
3 " 
; 
> 
OS | : : 


YCOLAC. 


Vlew HIGH-IMPACT THERMOPLASTIC RESIN 




















from 
~h licghtweizcht, but d! 
engi. Zee if weiz s be russe ® 
pays 

Iding 
= | CYCOLAC is light in weight yet rigid and oun selliettiialeled dels ialk 
avery tough. This lightest of all rigid thermo- pantaptes Me tM te rl 
eting THAT DEMANDS .... 

4 = ° a h 

for fa plastics combines high impact strength, © mon abies Waste 
s fo e e ° ° . 
ie high heat-distortion point, dimensional @ LIGHTWEIGHT 

a stability, and low brittle-point. @ NON-CORROSION 
‘om: Specific Gravity — 1.01 @ CHEMICAL RESISTANCE 
3 @® EASY MACHINABILITY 


Injection mold — extrude — calender. 


GET THE FACTS — @U/xéZe TODAY for complete TECHNICAL LITERATURE 
co. 


“ET CRANE UUme lative 


N.Y. ae 


Division of BORG-WARNER 


3 VV GARY, INDIANA 










MARBON CHEMICAL ... Precision Resins for Precision Made Products 


459 * For more information, turn to Reader Service Card, Circle No. 528 





AUGUST, 1956 « 243 








p ENGINEERS 
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Investigate 


the merits of 


Westlake 


ULTRA-ETHYLUX 


The New, Special Service Super-Polyethylene 


@ 4 times greater rigidity 
@ Stability at much higher 
temperatures 
Superior di-electric properties 
Same relative low cost 

. when compared to 
normal Polyethylene 


Test samples, preliminary data and 
technical service supplied in response 
to your detailed inquiries. 


Westlake 





Plastics co. 


155 W. Lenni Road, Lenni Mills, Penna. 
In Lower Delaware Valley, U.S.A. 
New Phone No.: MEdia 6-5170 


S/siRu 


POLYETHYLENE 


Drum & Container 


LINERS * BAGS 
SPECIAL PROTECTORS 








Printed @ Plain 
Perforated © Compound 
Complex Shapes 


TO YOUR SPECIFICATIONS 


CRYSTAL-X 






Corporation 


119 W. Lenni Road 
Lenni Mills 9, Penna. 

In Lower Delaware Valley, U.S.A. 

New Phone No.: MEdia 6-5170 


For more information, Circle No. 493 
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test methods for measuring an 
predicting: shrinkage character- 
istics; abrasion resistance; heat 
resistance; and physical proper- 
ties essential in plastics for tool- 
ing in stamping and forming 
operations. 

Additional studies will also be 
made to determine the specific 
results that may be expected when 
any one of these variables is 
altered. The ultimate findings will 
then be compiled into a basic 
manual for engineers involved in 
plastics tooling. 


New Markets Expand 
Stainless Steel Use 


Stainless steel is rapidly be- 
coming accepted as one of the 
most versatile materials available. 
Key to increased acceptance is its 
unique range of dependable prop- 
erties. Republic Steel Corp., which 
recently increased its stainless 
steel making facilities by 18%, 
announced that stainless _stee! 
will find increasing use in air- 
craft and atomic energy plants. 
Aircraft use 

Fifty percent or more of tomor- 
row’s supersonic planes will uti- 
lize stainless steel in their con- 
struction, according to Republic 
Steel. Numbered among the vir- 
tues of stainless are its ability to 
resist corrosion and heat and still 
maintain strength, and its ability 
























Electrical Contact 
Materials 


Coming in September 


A 20-page report on how to 
select the right material for 
an electrical contact. Prepared 
by a leading contact manufac- 
turer, it tells how to first 
evaluate the operating condi- 
tions and service requirements, 
then choose the basic contact 
composition and design, 









GRAPHITE SPECIALTIES CORP. 
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SOLVES CORROSION 
AND 
HIGH TEMPERATURE 
PROBLEMS 








Graph-i-tite... 


is a carbon-impregnated graphite 
material of construction, which 
can be formed into cylinders, 
tubes, nozzles, crucibles, molds, 
and special shapes. It is used to 
contain fluid flow in reactors, 
for piping, nozzles and process- 
ing equipment used in produc. 
tion of chlorine, chlorinated 
metals, molten salts, and in other 
corrosive or high temperature 
chemical and metallurgical pro- 
cesses. GRAPH-I-TITE may also 
be used for crucibles for transis- 
tor crystal growth, as rocket 
nozzle inserts, as well as a power 
reactor moderator. 








Graph-i-tite ... 


possesses exceptional heat 
transfer characteristics, and is 
unaffected by most corrosives. 
It is impermeable, immune to 
thermal shock, non-wettable, 
non-contaminating, will not 
absorb radiation, and with- 
stands operating temperatures 
up to 5700° F. 


In addition, custom formulated 
graphite (impregnated or un- 
treated) can be supplied with 
specified purity, density or other 
properties for special applica- 
tions, Extrusion, molding and 
machining facilities are avail- 
able for limited or high 
production work. 









Write today about your 
specific problems. CATALOG 
AVAILABLE. 



















64th STREET AND PINE AVENUE 
NIAGARA FALLS. N. Y 









For more information, Circle No. 507 

















SHEFFIELD STEEL DIVISION « 













under new A.G.A. approval 
requirements for gas-fired 


heating equipment... 











Get more BTU output 
from same size unit 








New A.G.A. approval requirements permit use of 
hot-dip aluminum coated steel at operating tem- 
peratures up to 1030°F, plus room temperature, in 
heating elements of gas-fired heating equipment. 
This is an increase of 225°F over the old maximum. 

These new approval requirements open the door 
to manufacturers who want to take full advantage 
of the heat- and corrosion-resisting properties of 
Armco ALUMINIZED STEEL Type 1. If you make gas- 
fired heating units, here's what this special alumi- 
num coated steel offers you: 


e more BTU’s from same size unit 
© same BTU’s from smaller unit 
© space-saving units to meet modern trend 





ARMCO STEEL CORPORATION 





ARMCO DRAINAGE & METAL PRODUCTS INC. ~»* 


You can gain cost-saving advantages 


with Armco ALUMINIZED STEEL 


Now with ALUMINIZED STEEL 














Get present BTU output 
from space-saving unit 
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e lower cost than for any other heat-resisting material 
permitted at comparable temperatures 


HERE’S WHY: 


Independent tests show that Armco ALUMINIZED 
STEEL stands up longer than any metal in its price 
class under cyclic high temperature heating and 
cooling in the presence of either sulfur-free or 
sulfur-bearing gases. Years of use by manufacturers 
of heating equipment back up these tests. 

If you make appliances that require resistance to 
heat and corrosion consider Armco ALUMINIZED 
STEEL Type 1. Just write us at the address below for 
full information about this Armco Special Steel. 


1876 CURTIS STREET, MIDDLETOWN, OHIO 


WV 





THE ARMCO INTERNATIONAL CORPORATION 








For more information, turn to Reader Service Card, Circle No. 503 
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High Temperature 
Furnaces 


FOR CARBIDES, HOT PRESSING AND GRAPHITIZATION 


Whether you manufacture carbides on a production line 
basis, or conduct high temperature studies in the labora- 
tory, Ajax-Northrup equipment provides the ideal answer 
for your heating requirements. Fast efficient heat... at 
temperatures from 1200 to 2600 C and above .. . with 
negligible heat loss to surroundings ... are all advan- 
tages that only Ajax-Northrup high temperature furnaces 
afford. 

Ajax provides a variety of special furnaces for carbide 
manufacture and high temperature research. Essentially 
these are skeleton type furnaces operated by motor gen- 
erators or high-frequency converters. 

Carbide furnaces are usually equipped with Acheson 
graphite crucibles or sleeves which are good conductors of 
electricity and capable of attaining high temperatures. 
For hot pressing of carbides, either graphite or oxide re- 
fractory sleeves are employed and the furnaces may be 
used with either vertical or horizontal presses. For details, 
write Ajax Electrothermic Corp., Trenton 5, New Jersey. 














BReoeee ese f 


Associated Companies: Ajax Electric Company— 






Ajax Electric Furnace Co.—Ajax Engineering Corp. 








SINCE 1916 


= INDUCTION HEATING-MELTING 


— 


























-MEDANEL- 


Furnace below equipped with 

McDanel Zirco Tube, 46” long, 
i. if,” 1.01%" O.D. Operates at 
' temperatures from 1,650 to 3,000° F. 
Name of manufacturer on request. 











Protection Tubes Help 
Produce Controlled Atmosphere 


at 3,000° F. In Research Electric Furnace 
Sintering, brazing and other heat-treating experiments are conducted 
in this laboratory furnace applied to research. It uses a McDanel Zirco 
Protection Tube, open at both ends. Sample heats and cools in gas- 
tight tube, permitting use of many special atmospheres. McDanel Pro- 
tection Tubes have high resistance to thermal shock—low coefficient 
of expansion. Special sizes! Write now! Send for Bulletin P1-55. 


Kinoaiee MSIDANTEL 


CERAMICS REFRACTORY PORCELAIN COMPANY 
BEAVER FALLS, PENNA. 


For more information, turn to Reader Service Card, Circle No. 390 
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to take a smooth surfa 
important in minimizi 
friction. 

The supersonic plane of tomoy. 
row will be rocketed along by jo 
units that in themselves , ntain 
50% or more of stainless stee) 
One jet engine now in productioy 
has better than 1000 lb of staip. 
less in its main section and ap. 
other 600 lb in the afterburner 
Atomic energy 

Volume of stainless production 
by the entire steel industry may 
run to 20,000 tons per year in the 
near future. R. P. Petersen, Re- 
public Steel’s director of nuclear 
research, points out that even a 
modest stationary nuclear plant 
will require more than 100 tons of 
stainless. The newest atomic sub- 
marine, Sea Wolf, required 300 
tons of stainless. 

Dr. Petersen has indicated that 
most of the expected atomic boom 
for stainless steel will consist of 
bulk items such as sheet and other 
mill stock. Also needed will be ac- 
cessory stainless products such as 
nuts, bolts, washers and tubing. 


ASTM Annual Meeting 
Sets Attendance Mark 


More than 2800 members of the 
American Society for Testing Ma- 
terials registered for the 59th 
Annual Meeting held at Atlantic 
City in June. This attendance fig- 





Which Polyethylene? 
Coming in September 


Ordinary physical and mechan- 
ical property data have only 
limited usefulness in the selec- 
tion of plastics for specific 
uses. By explaining the rela- 
tionship between certain meas- 
urable molecular characteris- 
tics of polyethylenes and their 
end properties, this article pro- 
vides a more realistic basis for 
making the proper choice. 
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These new switches are designed to enable the user to 
switch rapidly from one thermocouple circuit to another 
can be used with all types of millivoltmeter- or 
potentiometer-type py- 
rometers, and with re- 
sistance thermometers. 
Stocked in 3 sizes: 
““OFF’’ to 6 point, 
“OFF” to 12 point and 
“OFF” to 24 point. 
Available in several 
different forms and 
housings to suit your 
application. 
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Write today for Bulle- 

































the tin 24-100 and quota- 
tions on this latest 
Re- addition to our com- 
ear plete line of pyromet- 
1 9 ric equipment. 
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4 A TECHNICAL NEWSLETTER ON 
LUBRICATION WITH MOLYKOTE .. . 


pas CATION IF YOU 
HAVEN’T 

RECEIVED 
YOUR 
COPY 
SEND 

FOR 

















Every issue features a technical article on the 
use of MOLYKOTE Lubricants in industry © 
“How-to”’ stories on tough lubrication applica- 
tions @ Filled with engineering data which 
applies to all industries @ Being published 
regularly. 


THE ALPHA MOLYKOTE CORP. 


Main Factories: 65 Harvard Avenue, Stamford, Conn. 
71 Arnulfstrasse, Munich 19, Germany 











For more information, turn to Reader Service Card, Circle No. 391 
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MAGNETIC 
DIES by WHISTLER 
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e Operate like a single-purpose die e All punch and die 
parts interchangeable e Pierce metals up to 4” thick steel 
e Changes made from one operation to another while the die 
set is in the press e Change-over time from 5 to 20 minutes, 
depending upon size of die set e Lower die costs e Saves die 
storage space e Precision work in any size press e Backed 
by Whistler's 40 years of die making experience serving the 
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YOU NEED THIS 
CATALOG ... Shows by 
photos, drawings and prices how 
the Magnetic Die* system drasti- 
cally cuts die costs, saves valuable 
time, speeds production. Write 
for it today. 


*Whistler Magnetic Dies are fully patented and are 
sold under the copyrighted tradename Magna-Die. 





. S.B.WHISTLER & SONS, INC. 
741 Military Road, Buffalo 23,N.Y. 





For more information, turn to Reader Service Card, Circle No. 388 
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REDUCES assembly time 85%. Nicrobraz ELIMINATES material waste and rejects. 
rings are simply slipped over tube ends. Rings produce perfect joints every time. 


Nicrobraz, the stainless steel brazing alloy, is now available 
as prefabricated brazing rings. They’ll speed the fabrication 
and increase the quality of all stainless steel tubular assem- 
blies. Ring sizes and alloy grades to suit your needs. Write 
for complete information today. 


STAINLESS PROCESSING DIVISION 
WALL COLMONOY CORPORATION 


19345 John R Street * Detroit 3, Michigan 





CERAMICS ENGINEERS 


Unusual opportunities with foremost aircraft manufacturer 
in the research and evaluation of materials applications 
to radically designed aircraft. Here you are accorded a 
great opportunity to get into the ground floor of a vast 
new area in aviation: 















MATERIALS RESEARCH 


To evaluate high temperature resistant non-metallic ma- 
terials for use in aircraft and guided missiles; to devise 
test equipment and chemical physical and mechanical 
tests to furnish design information for the use of cermets, 
glass, and ceramic materials for structures, thermal shields, 
transparencies, dielectrics, adhesives, coatings for protec- 
tion against oxidation, corrosion, erosion, and radiation 
to investigate the potentials of processes to best utilize 
these materials in the manufacture of airframes and 
missiles, 








Please send complete resume including 
details of your technical background to: 


Mr. David G. Reid 
Engineering Personnel Mgr. 















FARMINGDALE, LONG ISLAND, NEW YORK 






; — eT. PE LEO 
ee eT ee ie OP 
SESE uo > S, ee. ee ¥ 
oe Saas Pea? gate aR ger « 





rhe 
— we ee —w 


248 *¢ MATERIALS & METHODS 


n 3 A 
wee F Lon = 
r: “ave ee es 
a a.” 
RE « 3 F 


PEEP UREA E AVIATION 57; 





Speed Stainless Tube Assembly 
with Prefabricated Brazing Rings 


PENNSYLVANIA: Bristol Pike, Morrisville, Pa.. CALIFORNIA: 1565 Bluff Road, Montebello, Cal 
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ure topped all previous 0] 
and testified to industry’s 

ing interest in promoti 
knowledge of engineering mat, 
rials by standardizing specifica 
tions and methods of testing 


Copper and silicones were th, 


subjects of the two memorial lec. 
tures sponsored by ASTM. D. k 
Crampton, director of research 
and development, Chase Brass & 


Copper Co., Ine., presented th, 


fifth Gillett Memorial Lecture oy 


“Structural Chemistry and Meta)- 
lurgy of Copper.” 

The Edgar Marburg lecturer 
was Charles E. Reed, genera! 
manager, Silicone Products Dept., 
General Electric Co. In his talk 
entitled “The Industrial Chem- 
istry, Properties and Applica- 
tions of Silicones,” Dr. Reed dis- 
cussed the basic chemical struc 
ture of silicones and their use in 
the electrical, aircraft, protective 
coating and textile industries. 

New officers of ASTM are 
listed on p 228. 








Load cell measuring 3 in. high by 3 
in. dia was specially designed for 
high mechanical frequency response 
by selecting tungsten carbide for the 
bases. Tungsten carbide reduced de- 
flection under load to one-third that 
of steel components, maximum deflec- 
tion under a capacity 20,000-Ib load 
being only 0.0005 in. The result is a 
natural frequency response of about 
1900 eps—more than twice that of 
any previous unit. This SR-4 load 
cell was developed by Baldwin-Lima- 
Hamilton Corp. to measure high fre- 
quency variations of thrust imparied 
by explosive reactions of solid pro- 
pellant rockets. 
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1. Grade X P-240 for warm punching. 


Here are two major additions to the ex- 
tensive Taylor line of laminated plastics. 
There’s a good chance that a product you’re 
now designing can be improved through the 
use of these new materials . . . or that prod- 
ucts now in your production line can be 
more economically made with them. Check 
the features of these outstanding paper base, 
phenolic laminates. They may be exactly 
what you're looking for. 


Grade XP-240 is a warm punching grade 
that requires some heat when punching 
more complicated shapes, though much less 
heat than comparable NEMA grades .. . 
and can be cold punched in thicknesses to 
4”. With this material, there’s no lifting 
around punched holes, and check-in is negli- 
gible. It has excellent staking characteris- 
tics, and good dielectric strength. X P-240 
has much to recommend it for such applica- 


TAYLOR FIBRE CO. « Plants in Norristown, 


Taylor Fabricating Facilities 


Your production can be simplified . . . schedules 
safeguarded . . . inventory headaches cured . . . 
and over-all costs reduced by having Taylor 
fabricate finished parts to your specifications. 


Efficient, modern facilities are ready to serve you. 


Get in touch with Taylor about your 
specific requirements. 


Pa. 


2. Grade XX P-241 for hot punching. 


jut these fwo new Taylor phenol laminates to work 


tions as insulating washers, terminal boards, 
plug and socket bases, switch bases, panels 
for sub-assemblies, and terminal strips. 


Grade XXP-241 is a hot punching grade 
with excellent physical and electrical char- 
acteristics, plus good moisture-resisting 
properties. It’s dimensionally stable, punches 
without lifting around holes, and machines 
with clean-cut edges. XX P-241 can be used 
to advantage in such applications as con- 
denser stator brackets, wave switch rotors 
and stators, plug and socket bases, terminal 
boards and sub panels, insulating washers. 
Both laminates are available in sheets ap- 
proximately 49” x 49”. 

If you’re interested in fitting these tough, 
versatile materials into your plans, Taylor 
engineers will help you work out design 
and production details. Call or write for 
the facts. 


and La Verne, Calif. 
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chosen for CLEAVER-BROOKS 
“CB" line of packaged boilers 


SICON has reduced finishing costs patil. 
for Cleaver-Brooks and provided RETAINS | 
a longer lasting finish that retains COLOR 
its color and gloss at temperatures AND 
in the range of 500° F., far above caiaae | 
the hottest skin temperatures nor- 
mally encountered. 

Sparkling SIcon Gray and 
SIcon Maroon identify the “CB” 
line. One coat sprayed on is all FAST 
that is required. It air-dries fast DRYING 
and maintains its attractive colors 
and protective qualities for the life 
of the unit. 

For a silicone heat resistant fin- 
ish that has stood the test of heat 
and time, write for the complete 
SICON story! Dept. H-1. 


® 
SICON is manufactured exclusively by 


For more information, turn to Reader Service Card, Circle No. 436 
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LETTERS 
TO THE 
EDITOR 





continued from p 14 


peratures (600 F) that are now being encounterg 
it is necessary for us to go to stainless steel | 

This change in material presents many difficy). 
ties in coring that have not heretofore been encoy). 
tered. The following list will give you some idea oj 
the problem: 

1. Interior coring is a must. The drilling 9 
passages causes turbulence and pressure drop of the 
hydraulic fluid. 

2. As the coring will be used is a casting of 
420 stainless, the melting point of which is 2700 F 
the coring must withstand this temperature with 
little or no deforming during casting. 

8. Complete removal of the core must be accom. 
plished by chemical means (removal of the core by 
mechanical means is impossible) without damaging 
the casting. 

We are interested in rod sizes from 1/16 in, to 
1/2 in. dia and in special shapes with total dimen. 
sions up to 3 x 3 x 4 in. 

J.N. Haw 

Aeronautical Diy, 
Minneapolis-Honeywell Regulator Co, 
Minneapolis, Minn 


We can’t be of much help on this problem, but maybe 
there are some coring experts in the audience. 


Makes box, must fillet 


To the Editor: 


We would appreciate your assistance in locating 
a source for a material that could be used for cre- 
ating fillets in corners and along edges of fabricated 
steel box ware, 

This material, if available, must be inexpensive, 
simple to apply, have exceptional adhesive strength 
and be able to withstand temperatures of 350 to 
400 F for periods of 1/2 hr or longer. It must also 
accept white bake enamel finishes without discoloring. 


E.B.SPeEerRRyY, Project Engineer 
Thomas Industries, Inc. 
Fort Atkinson, Wis. 


The first materials that come to mind are the various 
epoxy and metal-filled epoxy rezin compounds, but 
they are not low in cost. Any other suggestions? 


A foreign car, maybe 


To the Editor: 


We are positive that GM, Ford and Chrysler, a5 
well as Link belt, will be intrigued with the timing 
gear sprocket illustrated on p 187 of your May '56 
issue, 

HERBERT M. WHITE 
Dept. of Highways 
State of Ohio 
Bowling Green, Ohio 


We are also intrigued. The editor responsible for 
shuffling the photographs still can’t explain how he 
mistook a garage hoist for a timing gear sprocket. 





